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THAT ATHBABA BBIDOE CONTBACT. 

Further partibulars that have coiue to hand regard- 
ing the letting of the contract for the Athbara bridge 
in the Soudan to an American firm, are of great inter- 
est as showing the rapidity and cheap cost at which our 
bridge companies can undertake to lay down material, 
as compared with foreign competitors. Late last year 
the British government decided to complete a railroad 
bridge across the. Athbara River, a large tributary of 
the Nile that is intercepted by the military railroad 
now building through the Soudan. It was determined 
to complete the bridge before the floods of July, 1899, 
or within a period of six or eight months. The de- 
signs and specifications were drawn in London and bids 
were solicited from both British and American firms. 
The American bids varied from $52 to $65 per ton and 
the time of delivery was in each case two months and 
a half, while the lowest British bid was $68 per ton 
and the highest $80.50 per ton, the time of delivery 
varying between three and a quarter months and six 
months. 

When the design and the bids were received in Egypt 
on December 28, it wasdiscovered that the bridge, as de- 
signed, did not admit of being launched from the piers, 
but would have to be erected on false work. The char- 
acter of the river was such that it would have taken 
two years instead of six months to build the bridge 
upon false work. As time was a matter of supreme im- 
portance, a telegram was sent to the two English firms 
that had promised the earliest delivery, asfelng how 
soon they could supply a bridge of a type suitable for 
launching, and promising a premium for early delivery. 
It was found that no supply could be obtained under 
six months. Inquiries were also made in America as to 
how soon a bridge of standard American design could 
be supplied, and a wire was at once receivfed that a 
bridge could be delivered on board at New York in six 
weeks. 

A contract was signed on January 30 of this /ear ; 
the seven spans were completed in thirty-seven uays, 
or five days earlier than the contract date of March 8, 
and the complete bridge was on its way to Liverpool 
by March 15. It was due at Alexandria about April 
15, and it is expected that it will reach the site by May 
15, or a few days before the piers have been completed. 
The structure will be bolted together temporarily for 
launching across the piers, and riveted up subse- 
(juently. It is now probable that the whole bridge 
will be in place by the first day of July, when the Nile 
floods are expected. It will thus be seen that the ex- 
peditious methods of the American firm will enable 
trains to be running across the Athbara River one 
month earlier than the English builders could have 
placed the material on board ship in an English port. 
Comment on these very remarkable comparisons is un- 
necessary. 



WIBELESS TELEOBAPHY ACBOSS THE ENQLISH 
CHANNEL. 

The recent experiments of Marconi in telegraphing 
without wires across the English Channel have entirely 
removed his work from the region of mere experiment 
and established it among the practical and extremely 
useful inventions. The main facts of the recent 
test are already familiar to our readers and require no 
reiteration here, but we wish to draw attention to the 
fact that we publish in the current issue of the 
S 'PPLEMKNT illustrations of the terminal telegraphic 
station at Wimereux, on the French coast, which 
cannot fail to be of extreme interest. One of the 
photographs from which the illustrations are made 
shows the terminal steel mast or rod with its guys in 
position, erected on the beach in front of a small villa, 
in one of the front rooms of which the receiving and 
transmitting apparatus is located. Another of the 
photographs shows the interior of the room and two of 
Marconi's assistants engaged in receiving a telegram 
from the English coast, thirty miles distant. Messages 
are dispatched with perfect freedom from the vertical 
mast on the French coast to that on the English coast, 
and vice versa. At the time that the photograph was 
being taken the "Cassini," with M. Lockroy, Secretary 
of the French Navy, on board, passed down the Chan- 
nel witbia view of the French coast. The assistants on 



noticing the ship transmitted the news across the 
Channel, and in less than a minute a reply was re- 
ceived, "If the secretary comes to see you, give him a 
good reception." The Morse receiver is used, and the 
message is written on the tape in the usual dots and 
dashes of the Morse code. In view of the large amount 
of visionary speculation that has been indulged in by 
some of the investigators of wireless telegraphy, there 
is something decidedly refreshing in the businesslike 
methods and practical results which have characterized 
the work of this brilliant young Italian. 
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SINE-WAVE TELEOBAPHY. 

The system of sine-wave telegraphy invented by 
Messrs. Crehore and Squire was recently made the sub- 
ject of a long-distance test, in which the remarkable 
feat of transmitting 120,000 words an hour was ac- 
complished. The expsriments were carried out under 
the direction of Gen. Greely, chief of the Signal Ser- 
vice, between Fort Myer, Virginia, and the War De- 
partment, Washington. Kipling's celebrated poem, 
"The White Man's Burden," was transmitted back and 
forth continuously between these points for the space 
of an hour, and it was found that the total number of 
words dispatched was 120,000, a rate of 2,000 to the 
minute. In the matter of speed and distance, this test 
has been exceeded by one carried out by the inventors 
in October, 1898, when they reached a speed of 3,000 
words a minute over a cable between New York and 
Canso, Nova Scotia. 

The sine-wave system makes use of the regular tele- 
graphic wires. The telegraphic characters are punched 
in a paper tape, similar to those used in the stock tick- 
ers, and the tape is fed to a transmitter, which, by an 
ingenious application of the principles of the alternat- 
ing current, sends messages with extraordinary rapid- 
ity to a polarizing receiver, in which, by means of a ro- 
tating photographic plate, the message is reproduced. 
At the time of the earlier experiments we devoted con- 
siderable space to the subject, and the reader is referred 
to the SciKNTiFic American Supplement for May 8 
and 15, 1897, and March 19, 1898, for complete illustra- 
tions of the apparatus, and a lengthy description by 
the authors of the system. 



(which, of course, has no power of tangential resist- 
ance) and be immediately resisted by the wire. Tiie 
high quality of steel that can be secured in this type 
of gun was shown in the tests of the metal put into 
the first guii of the type tested by the army officials, 
the segments showing an elastic strength of 126,000 
pounds and a breaking strength of 176,000 pounds to 
the square inch, while the respective figures for the 
wire were 230,000 pounds and 262,000 pounds to the 
square inch. 

The excellence of this system of construction is 
shown in the ballistic figures of a 5-inch segmental gun 
tested a few years ago at Sandy Hook with brown 
powder, when 216 rounds were fired with abnormally 
high pressures and velocities, which reached in the 
157th round a maximum of 83,600 pounds pressure in 
the powder chamber with a resultant velocity of 3,235 
feet per second. A 10-inch experimental gun was then 
ordered by the army and is to be tested this summer, 
and this was followed, in 1898, by an order for twenty- 
five 5-inch and twenty-five 6-inch rapid-fire guns on the 
same system. The terms of the contract for these 
guns require that they shall develop a velocity 
of 2,600 feet per second with a maximum chamber 
pressure not to exceed 45,000 pounds per square 
inch. The first or " type " gun is to be fired as many 
rounds as will develop the same amount of scoring as 
would result from 300 rounds with the old brown pris- 
matic powder. 

The first one hundred rounds have recently been 
completed by the government officials, and an extract 
of the highly satisfactory firing-sheet is herewith pre- 
sented : 

Official Test of 5-Inch Segmental Tube Wire 
Gun. 



OFFICIAL TEST OF THE NEW ABHY WIBE OITN. 

The United States army is testing the wire-wound 
principle of gun construction on a scale and with a 
thoroughness which will settle the value of the system 
one way or the other to the satisfaction of all parties con- 
cerned, whether lay or professional. The trials, as far 
as they have gone, are strongly in favor of the system, 
and unless some mishap occurs before the specified 
number of rounds has been fired, the army will be in 
possession of fifty of the most efficient guns, for their 
weight, in this country, and certainly the strongest 
guns that have ever been turned out in the history of 
the art of gun construction. 

One of the chief objects of constructing guns by 
shrinking hoops or winding wire upon an inner tube is 
to throw all the metal of the gun into a condition of 
initial strain, or in other words, to compress the inte- 
rior metal and stretch the exterior metal. By thus 
wrapping the metal tightly around the bore, as it were, 
the pressure of the powder at the instant of firing is 
felt and resisted by every particle of metal in the gun. 
In a finished built-up gun the metal at the bore is in 
compression, and that at the circumference in tension, 
the strains passing from compression to tension, with a 
neutral point somewhere midway in the body of the 
metal. The greater the compression at the bore, the 
stronger the gun, other things being equal. There is a 
limit, however, to the allowable compression, for if we 
shrink the hoops or wind the wire too tightly, the 
metal at the bore will be injured. We must not com- 
press it beyond its elastic limit, and hence we see that 
the strength of the built-up gun is primarily depend- 
ent upon the elastic compressive limit of the metal at 
the bore. In the common type of built-up gun the core 
upon which the hoops are shrunk is a forged tube of 
steel ; and while it is possible by careful work in forg- 
ing and tempering to bring the steel up to a high 
standard of elastic compressive strength, this tube 
steel does not by any means represent the highest elas- 
tic limit that can be produced by special methods of 
work on steel in other than tubular shapes. 

It occurred to Mr. J. H. Brown, the inventor of the 
wire gun now under consideration, that if a tube were 
built up of separate longitudinal segments, it would be 
possible to subject them to a cold-drawing process and 
secure the extraordinarily high elastic qualities which 
result from cold work. Under his system a number of 
flat tapered bars of open hearth steel are cold-drawn 
to such a width, thickness, taper, and length, that 
when assembled and clamped together they form a 
tube answering to the forged tube of the ordinary gun, 
but possessing vastly greater qualities of resistance. 
Upon this segmental core the wire is wound at a cer- 
tain tension, until the desired degree of compression 
of the core is reached. The core serves merely to re- 
ceive and carry, as it were, the accumulated tension of 
the successive windings of the wire, so that when the 
gun is fired the pressure may pass through the core 
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32,800 " 
35,750 " 


33 


30,000 " 







* Should read less than 18,000 lbs. 

In the first few warming-up rounds the pressure was 
run up from less than 18,000 pounds toward the maxi- 
mum of 45,000 pounds, but at 35,750 pounds the velo- 
city was already 221 feet above the contract velocity, 
and the powder charges were gradually reduced to 
14 pounds 6 ounces of the new army smokeless powder 
at the thirty-third round, which gave a fairly con- 
stant velocity of 2,600 feet for a pressure of about 
30,000 pounds in the chamber. The last five shots will 
be fired at between 45,000 and 50,000 pounds pressure, 
under which a maximum velocity of between 3,300 and 
3,300 feet per second may be expected. 



WHAT OTTB CONSULS ABE DOING FOB AUEBICAN 
TBADE, 

We have, on another occasion, referred to the great 
value of the reports of the United States Consuls, and 
it seems that their enterprise is leading to trouble in 
Germany. The American Consul at Leipsic requested 
the Chamber of Commerce of that city to furnish him 
with certain information concerning the preparation 
of rabbit's skin for the hat trade. 'The Chamber re-. 
plied that, although it was desirous of promoting the 
trade of Germany with foreign countries, it must, as a 
matter of principle, decline to furnish technical reports 
on German manufactures that would be likely to 
assist foreign competitors. The Leipziger Faerber 
Zeitung published the following, headed "Unfair 
Competition ! Industrial Espionage by the Consuls of 
the United States." ■ The article goes on to say : " It 
was left to the present administration of the ' Great ' 
republic on the other side of the great lake to degrade 
a governmeui's commercial agents to industrial spies. 
A report of Consul-General Frank H. Mason, of Frank- 
fort-on-the-Main (formerly at Chemnitz) begins with 
the following significant words : 'I have the honor to 
confirm the receipt of the special instructions of the 
department in which I was ordered to give, in a 
report, such detailed information regarding the 
production of the tar-dye-stuffs as would enable an 
experienced chemist to manufacture such ■ dye-stuffs in 
America.' The poor Consul, after considerable spying, 
had to sit down and write a report, which we may be 
spared from reprinting. But it says therein quite cor- 
rectly, ' It is useless for anyone, even an expert, to ob- 
tain from a German factory or laboratory secret in- 
formation on the substances and processes which the 
owner of the process desires to keep secret.' Our gov- 
ernment should send all Consuls who are caught at 
such vulgar espionage their passports at once." 

A. Hanover paper says, " The American Consul's 
practice of mixing in Germany's inmost concerns is be- 
cominfr systematic." A papermaking trade journal 
states that a Consul who desired information on paper- 
making was even more inquisitive than the statistical 
department of the ministry of the interior. Anti- 
American papers all over Germany are making an en* 



© 1899 SCIENTIFIC AMERICAN, INC. 



April 29, 1899. 



ergetie campaign against the consular inquiries. They 
have to admit, however, that the reports of the Ameri- 
can Consuls are most valuable, and they regret that 
German Consuls do not show the same enterprise. 
Naturally the German manufacturers are the first 
people to take exception to the splendid work which 
our Consuls are doing, for we are rapidly competing 
with Germany in many markets which she formerly 
held as her own. We hope that our Consuls will be 
able to continue to carry out their good work and that 
the value of their reports will not be impaired by re- 
fusals to give information. 

These reports have become so far recognized as being 
of great value to our manufacturers that we publish 
the shorter and more important of these reports week- 
ly in the Supplement of the Scientific American, 
and we also publish a weekly index giving a complete 
list of all the reports issued by our Consuls. 



AHEBICAN MACHINE TOOLS IN ENGLAND. 

Our esteemed contemporary. Industries and Iron, of 
London, has this to say regarding the increasing impor- 
tation of American machine tools into England, and 
the causes therefor : 

" It is in one sense gratifying, though not in another, 
that such a brisk trade is being done in this country 
with the United States in the importation of automatic 
machine tools. This trade is increasing day by day, 
since each machine acts as a kind of advertisement for 
another. Standard patterns and tools that do the 
most \vork in the least time, and at the least expense, 
are mainly accountable for the inroads which have re- 
cently been made to the prejudice of the engineering 
trades of this country. The recognized superiority 
of America in class tools is unreservedly recognized, 
though hypotheses vary as to the causes which have 
brought about this distinction. The general, though 
as we think erroneous, impression is that these highly 
elaborated machines have been brought to their present 
state of perfection through the absence in the States of 
what is commonly termed "cheap labor." We do not 
accept this as a tenable theory. Owing to circum- 
stances; the inventive faculty is far more strongly de- 
veloped in the United States than in this country. 
In America an inventive idea is regarded as a kind of 
marketable commodity, while in Great Britain the 
troubles of the inventor in getting his invention, how- 
ever meritorious, into commercial form, are proverbial. 
For this the patent laws of this country are largely ac- 
countable. In both the United States and Germany 
the granting of a patent is a serious process, and one 
exercised with the greatest possible discrimination. 
Here anyone may obtain a patent for almost anything, 
so long as the fees are paid. The consequence is, that 
while both an American and a German patent are pos- 
se.ssed of a certain, though doubtless undetermined, 
value, owing to the fact that their substance matter 
has been examined and judged patentable, in England 
the value of a patent is practically nothing." 

It must be admitted that the above estimate of the 
situation is in the main correct, although there is one 
important particular to which we must take exception. 
While the average English patent has no such value as 
the American or German patent, an exception must 
be made in the case of the American inventor who, 
having secured the allowance of his United States pat- 
ent, proceeds to take out a patent on the same inven" 
tion in England. 

An American patent is only granted after a thorough 
and painstaking search, not merely of American but 
all foreign records, has been made and the element 
of novelty has been clearly established. Hence an 
American inventor who applies for an English patent 
stands in the advantageous position of knowing that 
the novelty of his invention has already been well 
established, the claims having been drawn to avoid in- 
terference with prior English patents. It is obvious, 
therefore, that when our contemporary says, " in Eng- 
land the value of a patent is practically nothing," it 
says too much, the English patent of an American pat- 
entee having a special value due to the research and 
care with which the claims have been drawn. 



THE HEAVENS IN HAY. 

BY GARRETT P. SEKVISS. 

At 9 o'clock P. M. in the middle of May, the observer 
of the heavens will notice, directly in the south, a 
somewhat conspicuous quadrilateral figure among the 
stars. It is the constellation Corvus. Just above it 
Virgo appears, with her head upon the meridian and 
her feet far off toward the east, while her brightest 
star, Spica, glittering near her girdle, is clearly out- 
shone by the planet Jupiter, which seems to be follow- 
ing from the east. Almost in the zenith a sprinkle of 
small stars indicates the presence there of Berenice's 
Hair, while between the zenith and the Pole Star the 
Great Dipper is balanced across the meridian, the han- 
dle to the east and the bowl to the west. Following 
the arch of the Zodiac westward appear Leo, Cancer, 
and Gemini, the latter near its setting point. East of 
Berenice's Hair and north of Jupiter is the great star 
Arcturus, with the circlet of the Northern Crown not 



far away toward the northeast. Below the Northern 
Crown, the eye, glancing toward the left hand, catches 
the brilliant rays of Vega in the constellation Lyra. 
The quadrilateral figure between the Northern Crown 
and Vega is the central part of the constellation Her- 
cules, and the famous " Great Cluster" of Hercules is 
between the two stars of the quadrilateral next to the 
Crown, and nearest to the northern one. A small tele- 
scope will show it, on a moonless night, like a round 
twinkling nebula. Low in the southeast the reddish 
star Aldebaran has just risen. 

THE PLANETS. 

Mercury is a morning star, best seen about the 9th 
or 10th, an hour before sunrise. It is not, however, 
well placed for observation, and, being near aphelion, 
its brilliancy is diminished. It is in the constellation 
Pisces. 

Venus is also a morning star, in Pisces, further west 
than Mercury, and, of course, more conspicuous. It is 
slowly overtaking the sun in its eastward motion. 

Mars is in the constellation Cancer, between the stars 
Gamma and Delta, and does not set until late in the 
evening. The last opposition of Mars seems to have 
yielded little information to the astronomers. The 
distance between it and the earth is still rapidly in- 
creasing. 

Jupiter, in Virgo, rises before sunset and crosses the 
meridian before midnight at the beginning of the 
month. Some remarkable changes in the appearance 
and arrangement of its belts have occurred, and the 
possessor of a four to six inch telescope will be repaid 
for any study he may devote to it. On the 5th, at 9:55 
P. M., Eastern time, the shadow of Satellite I will ap- 
pear on the planet. On the 6th, at 9 h. 21 m. 35 s.. 
Satellite I will reappear from eclipse, close to the planet 
on the east side, a phenomenon worth witnessing, and 
readily visible with a small telescope. On the 13th the 
shadow of Satellite II will be seen on the planet after 
about 7:45 P. M., while Satellite I will be occulted at 
8:40. On the 20th, after 10:30 o'clock, the shadows of 
both Satellites II and III will be seen on the planet, 
the former in advance and passing off a few minutes 
after 11 o'clock. On the 29th Satellite I will reappear 
from eclipse at 9 h. 32 m. 21 s., and Satelhte II at 9 h. 
52 m. 05 s. 

Saturn, in Ophiuchus, just north of Scorpio, rises 
about 8 o'clock P. M. in the middle of the month. It 
will come into better position for observation in June. 

Uranus is an hour ahead of Saturn in rising, but is 
also in the constellation Ophiuchus, north of the star 
Antares. It is in opposition to the sun on the 27th. 

Neptune is in Taurus about a degree northerly from 
the star Zeta. 

THE MOON. 

New moon occurs on the 9th about noon, first quar- 
ter on the 17th about noon, full moon on the 24th about 
midnight, and last quarter on the 2d about noon. 

The lunar conjunctions with the planets take place 
on the following dates : Venus, 7th ; Mercury, 7th ; 
Neptune, 12th ; Mars, 16th ; Jupiter, 22d ; Uranus, 
25th ; Saturn, 26th. 

The moon is in perigee on the 1st, and in apogee ou 

the 16th. 

< I ■ > » 

NATIONAL ACADEMY OF SCIENCES. 

BY MABCUS BENJAHIN, FU.D. 

The regular annual session of the National Academy 
of Sciences began its meetings in Washington on April 
18. The place of meeting was the auditorium of Co- 
lumbian University. This organization, as is well 
known, holds an advisory character to the govern- 
ment, and by law is required to meet on the third 
Tuesday in April of each year at the capital. Its mem- 
bership, which is limited to 100, includes only the 
most distinguished representatives in the various 
branches of science. 

The special interest that is attached to the spring 
meeting is the busmess that is transacted, and on the 
present occasion the various matters discussed made 
the meeting an important one. The presiding officer 
was Dr. Wolcott Gibbs, of Newport, R. 1., who is now 
one of the three surviving original founders of the 
academy. It is not possible to discuss the various 
papers that were presented before the academy, and 
we must therefore content ourselves with simply men- 
tioning their names. This action is almost necessary 
for the reason that many of the distinguished speakers 
content themselves with simply announcing the papers 
that they have prepared by title, while others whose 
papers are more lengthy describe them to the academy 
in a short extempore summary of their contents. It 
may be said, however, that the papers by Mr. Charles 
D. Walcott, Superintendent of the United States Geo- 
logical Survey, and that by Mr. Henry S. Pritchett, 
Superintendent of the Coast and Geodetic Survey, and 
also that by Prof. Newcomb, were essentially descriptive 
of the work accomplished by the offices under their 
supervision. 

" On the Diamond and Gold Mines of South Africa," 
" On the Tawner Deep Sea Tow Net," by Alexander 
Agassiz ; "On the Acalephs of the East Coast of the 
United States," by Alexander Agassiz and A. G. Mayer; 
" On the Limestones of Fiji," by E. C. Andrews ; and 
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"On the Bololo of Fiji and Samoa," by W. McM. 
Woodworth, both of which were communicated by Al- 
exander Agassiz ; " On the Development by Selection 
of Supernumerary Mammffi in Sheep," and a discussion 
"On Kites with Radial Wings," by Alexander Graham 
Bell; "Ophiura Brevispina," by William K. Brooks 
and Caswell Grave; "The Shadow of a Planet," by 
Asaph Hall ; "Remarks on the Work of the Nautioal 
Almanac Office During the Years 1877-98 in the Fielil 
of Theoretical Astronomy," by Simon Newcomb ; 
" The Resulting Differences Between the Astronomic 
and Geodetic Latitudes and Longitudes in the Tri- 
angulation along the Thirty-ninth Parallel," by Henry 
S. Pritchett; and "Progress in Surveying and Pro- 
tection of the United States Forest Reserves," by 
Charles D. Walcott. 

Of the public business transacted by the academy 
the following may be mentioned : The six members of 
the council that were elected were as follows : Prof. 
Simon Newcomb, Dr. Samuel P. Langley, Mr. Arnold 
Hague, Prof. George J. Brush, Prof. Henry P. Bow- 
ditch, and Dr. John S. Billings. The society has 
received by bequest on several occasions suras of 
money which have been invested so as to produce an 
income for the purpose of conferring medals upon men 
who have achieved special eminence in certain direc- 
tions, and the Watson medal, founded by the widow 
of Prof. James C. Wf< tson, which is of this character, 
was awarded to Mr. David Gill, the official astronomer 
of Great Britain at the Cape of Good Hope. The 
special work for which it was conferred was the per- 
fection of the application of the heliometer to astro- 
nomical measurements. 

An important feature of the spring meeting is the 
election of new members, and for the first time in sev- 
eral years the full quota of five, which is the limit im- 
posed by the constitution, was elected. The success- 
ful candidates were as follows : Charles Emerson 
Beecher, who is connected with the paleontological 
department of Yale University, and who was for many 
years an assistant of the late Prof. Othniel C. Marsh ; 
Prof. George C. Comstock, the astronomer who holds 
the office of director of Washburn Observatory in 
Madison, Wis. ; Prof. Theodore William Richards, 
who is assistant professor of chemistry in Harvard 
University and the successor of the late Prof, Josiah 
P. Cooke. Prof. Richards' work on atomic weights 
has gained for him a more than national reputation ; 
Edgar F. Smith, professor of chemistry in the Univer- 
sity of Pennsylvania, whose specialty is the electrolv tic 
deposition of metals ; and Edmund B. Wilson, the bio- 
logist, who. is connected with Columbia University, in 
New York city. 

The Washington Academy of Sciences, a body that 
has recently been organized, tendered the National 
Academy a reception, at which a lecture was given by 
Prof. R. W. Wood, on the subject of photography 
of sound waves and color photography — arts in which 
this gentleman has done much that is new within the 
past few months. His remarks on photographing 
sound waves were of unusual interest, because they 
were accompanied by stereopticon slides portraying 
sound waves in motion, and were, it is claimed, the 
first ever produced in which the original and reflected 
waves were both represented on the plates. His ex- 
hibition of color photography was equally interesting, 
and his method of producing directly from nature pho- 
tographs in the natural colors seems to promise suc- 
cess. 

The usual social entertainment on this occasion was 
given by Prof. Alexander Graham Bell. 



A FABISIAN EQG FOBGEB. 
An egg forger has been recently exposed in Paris. 
Eggs are about the last thing that one would expect 
to be forged, but it should be remembered that there 
are many collectors of birds' eggs who are willing to 
pay a high price for rare birds' eggs. A visitor saw this 
clever forger make a penguin egg which could not be 
distinguished from the real one that served him for a 
model. He made the egg of plaster of Paris which he 
burnt and glazed. The egg was intended for a man 
who furnished eggs for a foreign scientific collection. 
It is not very difficult to impose on even experienced 
scientists, for among the real eggs of most species there 
are so many varieties that even the most practiced ex- 
pert could not readily distinguish all of them. The 
eggs of the common fly catcher are very cheap and by 
chemical treatment they acquire a bluish, green, shiny 
color, and are then sold at high prices as the eggs of the 
silk tail. From common ducks' eggs are fabricated 
egg? of a falcon, being given a silver green color for the 
purpose. The pigeon and wood pigeon eggs are also 
transformed into rarer products of birds. Nightin- 
gales' eggs are difficult to procure and are therefore 
rare. They are successfully imitated by coloring larks' 
eggs brown. For a long time the egg forger was an 
assistant in a natural history museum in the provinces. 
There have been other cases of forgery of very rare 
birds' eggs, but these were only made of excessively 
rare eggs, and their manufacture did not constitute a 
permanent means of livelihood. 
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THE HABTIN ELECTBIC BOCK DBILL. 

It can no longer be truthfully said that electric en- 
gineering is in its infancy. It has arrived at a state of 
maturity which is marvelous. The introduction of 
electrical machinery for lighting and power has as- 
sumed gigantic proportions, and its extended applica- 
tion in other directions, especially in mining, is increas- 
ing at a prodigious rate. 

The Marvin electric drill, as at present manufac- 
tured by the Marvin Electric Drill Company, of Can- 
astota, N. Y., is one of the finest of recent achieve- 
ments in electrical engineering. It embodies electrical 
principles of peculiar merit, and mechanical construc- 
tion not surpassed by other machines, and a simplicity 
of operation and construction that is almost ideal. 

The early electrical drills, which first made their ap- 
pearance before the public in 1891, were enthusiasti- 
cally received, but, owing to faulty design, they soon 
tell into disuse, and it was not until several years sub- 
sequently that the drill was brought to a sufficiently 
practical state to compete with other drills operated 
by compressed air or steam. Within the past few 
years the Marvin drill has undergone still further im- 




Fig. 1.— THE HABVIN ELECTBIC BOCK DBILL. 

provement, and these drills may now be found in suc- 
cessful operation under a wide variety of conditions. 

In the development of this drill, the inventor, Mr. H. 
N. Marvin, was confronted on all sides with difficulties, 
and the limitations prescribed by the exacting condi- 
tions necessary to a successful drill rendered the task 
an extremely difficult one. Those who have had any- 
thing to do with mining machinery will appreciate the 
many obstacles that have been surmounted in the per- 
fecting of this drill. 

The general operation of the drill is similar to those 
operated by steam or compressed air. An idea of the 
external appearance of the machine may be had by 
examining Fig. 1, which shows a 7-inch size drill 
mounted on a tripod. By inspecting Fig. 3, showing 
the drill in section, its simple and substantial con- 
struction will be understood. The different parts of 
the drill interlock, and are held together by two side 
bolts and two studs, the latter being integral with the 
concave slide upon which the parts are 
held. Referring to Fig. 2, it will be ob- 
served that the body of the drill consists 
mainly of two coils of wire, 3 3, which ^ 

form a double solenoid. Within this so- 
lenoid is developed the magnetic force 
which drives a soft steel plunger, 1, to 
and fro, in the same manner that steam 
actuates the piston in a steam drill. . The 
plunger, which is turned from a solid steel 
forging, has a reduced section or neck, 4, 
which passes through a bearing, 11, in the 
front-head, 5, and terminates in a massive 
chuck, 6, for holding the drill steel or bit. 
The other end of the plunger is enlarged 
to form a magnet, 2. Into the end of the 
magnet is screwed a rifled nut, through 
which the rifled bar, 8, passes. On the 
end of the rifled bar is keyed a ratchet 
wheel. Pawls (not shown in cut) engage 
in the teeth of the ratchet wheel and pre- 
vent the rifled bar from turning back- 
ward. By this arrangement the plunger 
is rotated through a small arc during 
every backward stroke. The buffing 
spring, 7, which closely resembles a cax 
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spring, checks the backward stroke of the plunger and 
returns the energy momentarily stored in the spring to 
the forward stroke. 

The construction of the coils, 3 3, is of particular 
interest, being peculiar to this machine. They are 
wound with square copper wire and insulated with 
pure India mica placed between turns and layers. The 
absence of organic insulation makes the construction 
of these coils fireproof, and the square wire tightly 
pressed into place prevents any disturbance of the in- 
sulation by the vibration of the machine. Both coils 
are wound upon a steel spool and then slipped into a 
boiler iron tube. The jacket thus formed is hermeti- 
cally sealed, by calked joints, at the junction of the 
tube and heads. Electrical connection with the wind- 
ing of these coils is made with three contact plugs, 10, 
which press into three metal rings located between the 
windings. External connection is made with these 
plugs by means of a connection fitted to the end of a 
fiexible cable. 

One of the most noteworthy features of the drill is 
the entire absence of anything in the nature of a 
switch or valve, this being unnecessary, as the current 
is alternately directed into the coils by the generator 
itself. 

The drill generator or dynamo, shown in Fig. 3, is a 
two-pole machine with a drum armature containing a 
loop winding embedded in slots, which are disposed 
over a portion of the periphery, filling opposite arcs. 
In this a single phase alternating current is generated. 
Referring to the diagrammatic sketch. Fig. 4, it will be 
observed that one end of the loop winding terminates 
in a solid collector ring ; the other terminates in a half 
ring, which alternately shifts the current into the two 
sides of the drill circuit by means of brushes resting 
upon the commutator at diametrically opposite points. 
No appreciable sparking results, as the half ring 
leaves each brush at the instant when the current 
wave is zero. 

Three wires are required to transmit the current to 
the drills. Fig. 4 shows the arrangement of the cir- 
cuits and the path of the current. By tracing the de- 
velopment of the current in the armature and its 
course through the circuits, it will be noticed that one 
outside wire receives positive pulsations or waves of 
current and the other outside wire receives negative 
pulsations, and that the flow of the current in the drill 
coils is such as to always magnetize the plunger one 
way. The magnetism is, in other words, never re- 
versed. Likewise the dynamo field is overcompounded 
by the coils, A A, which receive the current that passes 
through the drills. The object of the overcom pound- 
ing is to maintain a uniform pressure of about 135 volts 
at the drills, whether one or more are working. The 
middle wire is the common return for both phases of 
the current. The speed of this machine is usually 380 
revolutions per minute. Every revolution of the arma- 
ture produces one complete stroke of the drill. The 
field of this machine is excited by coils, B B. which re- 
ceive current from a small exciter, as the generator is 
not self-exciting. The exciter is belted from a small 
pulley on the shaft of the drill generator. The exciter 
usually furnished is capable of supply current suf- 
ficient to maintain about fourteen 110 volt incande- 
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scent lamps at 16 candle power each, in addition to the 
current delivered to the field of the generator. In 
place of the small exciter one of any desired capacity 
can be used ; thus making it possible to operate 
motors, fans, and other electrical devices from this 
machine. 

The field of the generator is of rectangular shape and 
built up entirely of sheet iron punchings. Into side 

channels in these 
punchings are laid the 
field coils, which com- 
pletely surround the 
armature. The gene- 
rator is so constructed 
that it may be subdi- 
vided into small pack- 
ages tor transportation 
by mule back to locali 
ties diCBcult of access. 

The electrical features 
of the system are so ex- 
tremely simple that no 
electrician is required 
to attend to its opera- 
tion, and the drills 
themselves may be ope- 
rated to good advant- 
age by laboring men of 
ordinary intelligence. 

The most striking fea- 
ture of the Marvin sys- 
tem is its flexibility, of 
which the plant herein 
described may serve as 
a typical illustration. 
In the fall of 1896 a 
four-drill plant was in- 
stalled at Mine la 
Motte, Mo., for operat- 
ing four 6-inch Marvin 
drills in four different 
underground leads, lo- 
cated a considerable dis- 
tance from each other. 
Mine la Motte was dis- 
covered by the French, 
in 1717, and is one of 
the oldest mines in this 
country. This mine was 
once famous for its nick- 
el and cobalt, but of late 
years, lead is its chief 
seems to be an unlimited 




Fig. 2.— LONGITUDINAL SEC- 
TION OF ' THE HABVIN 
BOCK DBILL. 




Fig. 3.— THE OENEBATOB. 



product, of which there 
supply. 

The rock largely encountered in this mine is excep- 
tionally hard dolomite, carrying about 30 per cent of 
silica. The drills in this mine work to particular ad- 
vantage, owing to the very large face walls upon which 
they operate, and which permit of eight-foot holes being 
drilled and a large amount of rock broken at one time. 
The wires for conveying the current to the drills are 
carried along the surface of the ground upon poles in 
the usual manner and are led down to the mines below 
through existing prospecting holes. Bare copper wires 
are used to convey the current above ground and rub- 
ber-covered wires protected by several layers of sticky 
tape are led through the prospecting holes to the drills 
in the working below. The operation of the four-drill 
plant was so successful that the owner of the mine, Mr. 
S. H. Leathe, soon afterward installed an additional 
generator to operate two drills from wires extending 
above ground 6,400 feet. When the wires extend un- 
der ground they are carefully protected from moisture. 
A separate switchboard is provided for each generator. 
Each 6-inch drill consumes about 6 horse power de- 
livered to the generator pulley. This is in marked con- 
trast to the power required to operate air or steam 
drills of similar size. In addition to the 
economical operation, both as regards 
drilling, efficiency, and cheap mainte- 
nance, inay be mentioned the simplicity of 
the electric generator as compared with 
an air compressor, which is of complicated 
consfi-uctlon. There is no deafening ex- 
haust to the electric drills, and they 
wofk equally well at all elevations. 

In conclusion, it may be said that the 
Marvin drill possesses many points of 
superiority not touched upon in this arti- 
cle. 

»•» 

At last bicycle manufacturing has been 
considered worthy of regular instruction, 
and a technical class on " Cycle Construc- 
tion " has been commenced at the Bat- 
tersea Polytechnic, London. The class 
meets one evening a week from 7 : 30 to 
9 : 30. Valuable testing apparatus will be 
provided and comparative tests will be 
inaugurated. This will prove of great 
benefit, as independent tests of parts of 
materials used in cycle construction have 
not been made in England. 
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EflTect of Storms on Birds. 

The effect of approaching storms upon song birds is 
the subject of an interesting contribution by Mr. C. E. 
Linneyto The United States Monthly Weather Review. 
It appears that during the night of August 15-16, 1898, 
severe electrical, wind, and rain storms prevailed over 
the northern district of Illinois. An observer in Henry 
County, Mr. W. W. Warner, noticed that for forty- 
eight hours before the storm not a sound was heard 
from the numerous song birds in the district. This ob- 
servation was so full of interest that Mr. Linney wrote 
for additional information, with the result that he re- 
ceived numerous letters, some confirming it ; others 
stating that birds sing louder and more persistently 
before a great storm, and nearly all agreeing that they 
are more restless than usual at such a time. Mr. Lin- 
ney has found the following weather proverbs referring 
to song birds and storms : When birds cease to sing, 
rain and thunder will probably occur. If birds in gen- 
eral pick their feathers, wash themselves, and fly to 
their nests, expect rain. Parrots and canaries dress 
their feathers and are wakeful the evening before a 
storm. If the peacock cries when he goes to roost, and, 
indeed, much at any time, it is a sign of rain. Long 
and loud singing of robins in the morning denotes 
rain. Robins will perch on the topmost branches of 
trees and whistle when a storm is approaching. The 
restlessness of domestic animals and barnyard fowls 
before an approaching storm is well known, and 
many of their pecuHarities have been noted ; but the 
actions of song birds do not appear to have previously 
received particular attention. 



A CONVEBTIBLE FLOW. 
A plow has been invented by Willard C. Cousins, of 
Perrum, Va., which can be readily converted into an 
ordinary single-shovel cultivator or double-shovel plow, 
and which can be easily adjusted to bring the draft 
at »ny desired point. Fig. 1 shows the plow arranged 
as a double-shovel cultivator. Fig. 2 illustrates a pe- 
culiar form of clevis employed. The plow is provided 
with two beams detachably connected by means of 
bolts. Of these plow-beams, one is somewhat longer 
than the other; so that one shovel is located in advance 
of the other, thus forming a double-shovel plow. When 
it is desired to arrange the parts to form a single-shovel 
plow, it is necessary merely to detach one plow-beam. 
The front ends of the beams are held together by two 
bolts, one of which passes centrally through the clevis- 
plate and the other eccentrically. At their rear ends 
the two beams are joined by a transverse screw-rod. 
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AN lUPBOVED BAND-SAW-SETTING MACHINE. 

A band-saw-setting machine which is constructed 
to feed the saw forward properly, and to bring the 
teeth accurately into position for the setting-tools 
to act on the teeth, has been invented by Pierre 
Sicotte. 

Pig. 1 of our illustrations shows the machine in per- 
spective. Fig. 2 is a transverse section, showing the 
arrangement of the setting tools. 

On the machine-frame vertically adjustable saw- 
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COUSINS' CONVEBTIBLE FLOW. 

by means of which the distance between the beams 
and shovels can be regulated. The plow-handles are 
secured to the longer plow-beams, and, when two 
shovels are used, are held in position by means of de- 
tachable braces. 

The clevis, as shown in Fig. 3, is disk-shaped, and is 
provided with centric and eccentric apertures to re- 
ceive the two bolts previously mentioned. The eccen- 
tric apertures are three in number, and by their means 
the draught can be brought to any desired point. At 
its front end the clevis is provided with an opening to 
receive a solid ring which is designed to engage the 
whiffletree hook, and which enters the opening by 
means of a curved slot. The front ends of the beams 
are recessed to receive the ring. The ring is adapted 
to be confined at the top, bottom, or center of the 
beam recesses, depending upon which eccentric per- 
foration in the clevis is used in conjunction with the 
bolt. 

The plow is simple and cheap in construction, is 
capable of being easily converted into a single or 
double shovel cultivator, and of being adjusted to 
vary the draft and bring the ring at the top, bottom, 
or center of the front ends of the plow-beam. 
♦ « » I ♦ 

In the disinfection of stock cars on the Continent 
it has been found impossible to obtain satisfactory 
results with either carbolic acid, steam, or formalde- 
hyde. Satisfactory results have, however, been ob- 
tained with a five per cent solution of chloride of lime. 




other impurities than amorphous phosphorus and 
water. ' They have become popular during the few 
months they have been obtainable, and are known as 
the S. C. matches, after the initials of their inventors. 
The public may hardly have noticed the change, for 
in their appearance the new matches resemble the 
old ; they may have a faint smell — more a sulphide 
than a phosphorus smell, however. The sesquisul- 
phide, at any rate, has such a faint smell that the em- 
ployes in the works are said not to complain about it. 
The new matches do not phosphoresce even when 
rubbed energetically, but they are poisonous to a very 
slight degree. The intending suicide would, how- 
ever, have to swallow 6,000 matches to put an end to 
his troubles. We do not think, therefore, that the 
matches need be labeled "poison." If they can really 
be manufactured, transported, and stored with safety, 
and be relied upon to strike, the inventors have claims 
upon our gratitude. The S. C. matches are manu- 
factured at Tr61az6, Begles, and Saintines ; no acci- 
dents have occurred as yet. — Engineering. 



AN IHFBOVED BAND-SAW-SETTINO MACHINE. 

rests are mounted, one of which is located adjacent 
to two anvils arranged to face the saw-blade on oppo- 
site sides. One of the anvils can be laterally adjusted 
for saws varying in thickness. On their upper ends 
the anvils are formed with bevels against which the 
corresponding saw-teeth are set by longitudinally ad- 
justable setting-tools moving transversely to the saw 
and to the anvils. These setting-tools, as shown in 
Fig. 2, are pressed against the saw-teeth by means of 
cams on a rock-shaft journaled in the lower portion of 
the frame. To prevent the springing of the saw-blade 
during the setting, guide-fingers are employed, the 
free ends of which are arranged opposite the anvils to 
engage that portion of the blade directly under the 
tooth to be set at the time. 

The saw is fed by means of a pawl which engages the 
teeth and which is operated by a bell-crank lever con- 
nected by a link with an arm which is secured to the 
rock-shaft previously mentioned, and which, therefore, 
coacts with the cams operating the setting-tools. An 
adjusting device is carried on the arm to give any de- 
sired throw to the pawl, according to the size of the 
teeth of the saw to be set, without, however, changing 
the opening and closing device for the setting-tools. 
In their normal positions, the setting-tools are out of 
engagement with the saw. When the arm secured to 
the rock-shaft is swung down, the cams on the rock- 
shaft force the setting-tools into engagement with the 
corresponding teeth of the saw, to set these teeth in 
opposite directions. Hence, two saw-teeth are set at 
one operation, without danger of springing the blade, 
owing to the arrangement of anvils and guide-fingers 
previously described. Simultaneously with the opera- 
tion of the arm, the feeding- pawl will be operated 
through the medium of the connecting link and bell- 
crank lever, to move the saw forward. From the ar- 
rangement described it follows that the setting tools 
and feeding-device are both actuated by the operation 
of the arm. 

The patents for this machine are controlled by the 

Helmers Manufacturing Company, of Leavenworth, 

Kans. 

♦ « ■ » ♦ 

The yew Frencb Phosphorus Matches. 

In 1895 the outcry against the horrors of phosphorus 
necrosis induced the French government to appoint a 
scientific commission under the presidency of Troost, 
charged with the task of finding, if possible, a sub- 
stitute for yellow phosphorus. By September, 1897, 
that commission had almost resolved to report that 
none of the many preparations examined offered a 
solution of the problem, when S6vene and Cahen, 
of the state manufactory, submitted their matches. 
These matches contain phosphorus sesquisulphide 
and chlorate of potash. The sesquisulphide is a gray- 
yellowish substance, which is prepared by heating 
amorphous, i. e., non-poisonous, phosphorus and sul- 
phur. The substance is very stable. Lemoine, who 
studied it in 1864, kept it for 15 years exposed to the air 
without noticing any change. Its latent heat is low ; 
it ignites at 95° C. (303° Pah.), and can therefore be 
lighted by rubbing like ordinary phosphorus. The 
mixture with chlorate of potash burns quietly, 
while the mixture of amorphous phosphorus, which 
takes fire at 260° C. only, and chlorate of potash is 
really explosive. For this reason inert substances are 
added to the chlorate in safety matches ; but we still 
occasionally find safety matches which spit unpleas- 
antly. The new matches are not likely to contain 



A CHEAF METHOD OF MAKING A CALOBIMETEB. 

A calorimeter for deteruiming approximately the 
heating value of any combustible solid, as coal, may 
be made at a cost of one dollar or less. The bomb 
calorimeters for making absolute calculations cost sev- 
eral hundred dollars ; but where results do not need 
to be absolute and expensive instruments are not to be 
had, the instrument described below may be used, and 
with comparatively accurate results. 

A sheet of heavy copper is made into a cylinder 7 
inches high and 3 inches in diameter, as in Pig. 1. 
Over one end of the cylinder is soldered a copper cap, 
from which runs a copper tube perhaps J^ of an ini'h 
in internal diameter. Let the tube be 12 inches high 
and have a stop-cock at its extremity, or, perhaps, 
have a few inches of flexible rubber tubing attached 
which shall have a pinch-cock. To the other end of 
the cylinder fit a movable cover with an inside, tightly 
fitting fiange, like the cover to any small pail. Within 
this cover solder a copper cylinder 3 inches high and 
H^ inches in diameter, as in Fig. 3. Next make a cup, 
as in Fig. 3, which is 1^^ inches high and a trifle less 
than that in diameter, placing around it, on its middle 
line, a flange, so that it may be placed partly in the 
cylinder of Pig. 3. Obtain a glass jar 6 inches in dia- 
meter and 1 foot high, or with about these measure- 
ments. The completed calorimeter is shown in Fig. 4. 
Several holes are punched near the bottom of the out- 
side cylinder to allow the egress of the gases and the 
ingress of the water from the glass jar. 

The British thermal unit is the amount of heat neces- 
sary to raise the temperature of one pound of water 
from 39° P. to 40° P. Hence, if 3 grammes of fuel 
is burned in the cup and 2,901 cubic centimeters of 
water is present, the heating value will be as many 
calories as the temperature of the water is raised in 
degrees. 

A mixture of 3 parts of potassium chlorate and 1 
part of potassium nitrate is mixed with the fuel to 
supply oxygen for the combustion ; and, as the nitrate 
absorbs heat and the chlorate gives off heat upon 
burning, when mixed as above the effect of each is 





A SIMFLE CALOBIMETEB. 

neutralized. After the combustion has taken place the 
stop-cock is opened, so that the water may fill the ap- 
paratus and absorb all the heat that has been evolved. 
It is best to test the apparatus first with some fuel, 
as sugar, whose heating value is known, that the per- 
centage of error may be reckoned in the results ob- 
tained with the fuels to be tested. 

Frank F. Bradley. 



On Prince Schwarzenberg's game preserves in Bo- 
hemia 106,604 wild animals were killed during last sea- 
son. They include over 300 deer, 350 boars, 27,000 
hares, 39,000 grouse, and 6,000 wild geese and ducks. 
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iniBcellaneons Notes and Receipts. 

NewType Metal. — Instead of the current type metal 
consisting of lead, antimony, and tin of a specific 
gravity of about 11, a new alloy containing a large 
quantity of aluminum and possessing a specific gravity 
of 3'56-2'67 is said to have been invented. Besides 
being non-poisonous, other advantages, such as the 
quality of taking and giving off the ink more readily, 
etc., are claimed for this alloy. — Zeitschrift fuer die 
Buchdrucker Kunst. 

Gilding of Glass or Porcelain. — To gild glass or porce- 
lain, instead of the ordinary mixture a solution of gold 
chloride in oil of turpentine or lavender oil, to which a 
little bismuth nitrate and chrome soap have been 
added, is employed. The following mixture is said to 
give good results : Lavender oil, 900 grammes ; gold 
chloride, 100 grammes ; bismuth subnitrate, 5 grammes; 
chrome soap, 50 grammes. After the application allow 
the mass to dry and bake the articles in the muffle 
furnace. The gilt portions show a nice gloss, without 
any subsequent treatment. — Neueste Erfindungen und 
Erfahrungen. 

Deodorization of Rubber Rings. — At the meeting of 
the Verein der Mineralwasser-Fabrikanten (Society of 
Manufacturers of Mineral Waters) the following meth- 
ods of killing the smell of rubber rings were proposed. 
Bays the Zeitschrift fuer die gesammte Kohlensaure 
Industrie : Treating the rubber with solutions of caus- 
tic potash or caustic soda ; treatment with potash or 
soda, since caustic potash and caustic soda injure the 
rubber ; boiling with alkaline soaps ; boiling with 
lescive phenix — calcined soda with water glass ; and 
lastly, after treatment with soda, leaving the rubber 
for some time in a solution of cooking salt (10-15 per 
cent). 

Grease for Wooden Combs. — Take equal parts of bees- 
wax and finely crushed graphite, pour on varnish until 
it well covers the first two ingredients, and melt the 
whole over a very weak fire. When the mass is pretty 
thin, add soft soap, about half as much as wax, and 
boil. Another lubricant consists of the following : 
Wax, 35 parts ; tallow, 50 parts ; graphite, 10 parts ; 
molybdena, 5 parts ; soft soap, 5 parts ; pine oil, 5 
parts. This mixture is mixed hot and applied while 
warm. Finally, it is recommended to grease the wood- 
en combs simply with pure beeswax, which is put on 
warm and quite thin. 

For iron combs which are not smooth enough, wax 
dissolved with a little glass flour is employed. — Farben 
Zeitung. 

New Process of Cleaning Bed Linen. — In a circular, 
the surgeon-general of the German army, Colar, in 
Berlin, calls the attention of the heads of the garrison 
hospitals to a new cleaning method, which is to be 
employed in future, as thorough experiments have 
proved it to be of advantage. According to this 
method, petroleum is added to the water besides soap 
and soda, taking as many grammes of it as there are 
liters of water used ; e. g., 30 grammes of petroleum to 
30 liters of water. This admixture of petroleum does 
not only admit of an easier cleaning, as well as less 
tear and wear on the linen, but the wash also retains 
its color, is thoroughly disinfected, and the expenses 
are considerably reduced by a saving in soap. — Neueste 
Erfindungen und Erfahrungen. 

Leather Grease. — For the production of leather grease 
the Seifentabrikant gives the following receipts : 

1. Melt together 4 parts of vaseline and 1 part of wax 
or ceresine and add a coloring matter, it desired. 

3. Well warm and mix vaseline, 15 parts ; fish oil, 30 
parts ; tallow, 12 parts ; and wax, 1 part. If a black 
color is desired, dye the vaseline and fish oil alone 
with lampblack and then add the tallow and wax. 
The whole is stirred cold and filled in cans. 

3. Melt together yellow vaseline, 1 kilogramme; olive 
oil, 70 grammes; ceresine, J^ kilogramme; "lederine'' 
yellow, 1 gramme, and stir until cooled. 

4. Tallow, 71 parts ; resin, 4 parts ; castor oil, 38 
parts. Dissolve the resin in the warm tallow, strain 
the whole, pour in the castor oil, and stir until, after 
standing some time, a light film forms on the surface 
ol the fat. A black color is imparted with 5 parts of 
Frankfort black ; for yellow, take only 66 parts of tal- 
low in mixing, but add 5 parts of crude palm oil. 

For perfuming the leather grease, oil of mirbane or 
oil of lavender is employed. 

Green or Golden Color for Brass. — French articles of 
brass, both cast and made of sheet brass, mostly ex- 
hibit a golden color, which is produced by a copper 
coating. According to the Schweizerische Industrie 
Zeitung, this color is prepared as follows : Dissolve 50 
grammes of caustic soda and 40 grammes of milk-sugar 
in 1 liter of water and boil a quarter of an hour. The 
solution finally acquires a dark yellow color. Now add 
to the mixture, which is removed from the fire, 40 
grammes of concentrated cold blue vitriol solution. A 
red precipitate is obtained from blue vitriol, which 
falls to the bottom at 75° C. Next, a wooden sieve, fit- 
ting in the vessel, is put into the liquid with the pol- 
ished brass articles. Toward the end of the second 
minute the golden color is usually dark enough. The 
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sieve with the articles is taken out and the latter are 
washed and dried in sawdust. It they remain in the 
copper solution they soon assume a green color, which 
in a short time passes into yellow and bluish green and 
finally into the iridescent colors. These shades must be 
produced slowly at a temperature of 56°-57° C. 
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AN AITTOHATIC SPBINQ FISH-HOOK. 

A patent has been granted to James Y. Payton, of 
Waldron, Ark., for a novel spring-hook which is con- 
structed to close and catch a fish when the bait has 
been seized. 

The fish-hook comprises two spring grab-hooks con- 
nected at their central bends and two spring bait- 
hooks pivoted to the grab- hooks and arranged sym- 
metrically with relation to each other. When set, the 
hooks all lie in the same horizontal plane, the bait- 
hooks holding the grab-hooks distended as shown by 




AN AVTOHATIC SFBING FISH-HOOK. 

the full lines in the illustration. As each pair of hooks 
is maintained in unstable equilibrium, the hooks can 
be readily tripped by the fish, by a slight pull upon 
the bait-hook, by clamping or biting, or by causing a 
displacement of the abutting bait-hooks. The hooks' 
action depends upon the tendency of the springs to 
free themselves. Following this tendency the external 
grab-hooks, when the bait has been seized, approach 
each other, unless one of them be obstructed. But the 
obstruction of the one in its forward movement has no 
effect upon the other, since each hook acts independ- 
ently by the tension of its spring. The dotted lines 
show the grab-hooks in the act of closing upon a fish, 
the bait-hooks projecting forwardly into the mouth of 
the fish, thus doubly securing it. 



< I ■ I » 

AN IMFBOVED LEMON-SQUEEZEB. 

A lemon-squeezer has been invented by John W. 
Neal, Kealia, Kauai, Hawaiian Islands, in which two 
sections are hinged together and provided with a bowl 
and knife, so that, when the lemon is forced into the 
bowl by the movement of the sections toward each 
other, the knife will cut the lemon simultaneously with 
the squeezing. 

Fig. 1 is a side elevation of the invention, with parts 
in section. Fig. 3 is a cross-section. 

Of the two sections of the lemon-squeezer, the one 




NEAL'S LEHON-SaUEEZEB. 

carries a bowl and the other a follower, both conform- 
ing with each other. Between the sections an ejector 
is mounted to swing, which is normally spring-pressed 
into the position shown in Fig. 1. Within the bowl of 
the one section a knife is secured which, as shown in 
Fig. 3, is adapted to enter a slot in the ejector and a 
slot in the follower. 

In using the device, the lemon is placed in the eject- 
or-cup. The follower-section is now thrown down, so 
that the follower engages the lemon and pushes it down 
with the ejector-cup, thus causing the fruit to be cut 
by the knife and simultaneously squeezed between the 
follower and the ejector-cup. After the lemon has 
been squeezed, the follower is raised ; whereupon the 
ejector will be thrown to normal position by its spring, 
thus dislodging the lemon-rind. 



Science Notes. 

Thermometers for indicating low temperature may 
be filled with petroleum ether, which freezes at — 190° 
Centigrade ( — 310° Fahrenheit). — Uhland's Wochen- 
schritt. 

Prof. J. K. Rees, Professor of Astronomy at Colum- 
bia College, has announced the gift of |10,000, the 
money to be used for the measurement and discus- 
sion of astronomical photographs. The gift was made 
by Miss Catherine Wolfe Bruce, who has previously 
made important gifts for astronomical work. 

Consul- General Goodnow, of Shanghai, reports the 
arrival at that port of the surveying party which has 
just completed a survey of the proposed railway from 
Hankau to Canton under contract to an American 
company. No trouble was made by the inhabitants 
of the region and all kindness was shown and assist- 
ance given by the local gentry and officials. 

United States Consul Higgins, of Dundee, sends an 
account of a plowing match near that city. These 
matches are held for the purpose of encouraging labor- 
ers to adopt this occupation. Prizes were awarded for 
plowing, for harness and grooming, and for "finishing" 
or clearing up furrows. Quite a few American plows 
are in use and opinions are favorable to their adoption. 
A new Arctic expedition will soon sail from St. 
John's, Newfoundland, under the charge of A. Bar- 
clay Walker, the well known English yachtsman. Mr. 
Walker intends to cruise in Arctic waters in the "Dun- 
dee," a steam whaler, during the next six months, 
with a party of scientists, including representatives of 
the Smithsonian Institution. They will probably at- 
tempt to reach the headquarters of Lieut. Peary, in 
Robeson Channel. 

A locomotive headlight using acetylene gas has been 
devised by a Canadian inventor. The apparatus con- 
sists of a cylindrical cast-iron generator, five inches in 
diameter and twelve inches long, together with a water 
reservoir and condenser. The charge consists of about 
ten pounds of carbide, which is put in a wire basket and 
placed inside the generator. The water from the reser- 
voir, dropping on the carbide, generates the gas, which 
is led through a small pipe in front of the reflector. 

At the Rhode Island College of Agriculture and 
Mechanical Arts, at Kingston, a special course in 
poultry culture began on January 9 and continued for 
four weeks. Nearly forty applications for enrollment 
for the course were received, but, owing to limited ac- 
commodations, the class had to be kept down to about 
twenty in number. Several who could not take this 
course enrolled their names for the next one in 1900. 
It is a curious tact That even poultry raising has been 
thought worthy of a special course in an agricultural 
college. 

Governor Roosevelt, of New York State, has signed 
the bill to prevent the spread of bacterial diseases and 
permitting witnesses to dispense with the kissing of the 
Bible in the administration of oaths. It is very satis- 
factory to note that proper sanitary regulations have 
now reached even the police courts, where they were 
badly needed. For a long time, however, many of 
the magistrates have not used the Bible in the court 
room, or have warned witnesses against using it, and 
great-credit is due to Magistrate Pool, who inaugurated 
the move to do away with the kissing of the Bible in 
court. 

McGill University, Montreal, Canada, will soon suffer 
a severe loss on account of the resignation of Di-. 
Nicholson, Professor of Mechanical Engineering, who, 
after eight years, has resigned to become the head of 
the mechanical and electrical engineering departments 
of the Great Municipal Technical School now being 
established at Manchester, England, at a cost of $600,- 
000. The field of work which Dr. Nicholson will have 
opened to him is much larger than that at McGill Uni- 
versity, for he "will attempt to encourage research 
work on the part of managers and foremen of engineer- 
ing and other establishments where they are brought 
into immediate contact with practical problems. 

A new method of marking glasses of spirit levels and 
other instruments has been devised by a Connecticut 
concern making levels and other instruments. The 
usual way of marking glasses is to scratch lines on the 
surface of the glass, but the skin of the glass is thus 
weakened and the glass itself made very liable to frac- 
ture. In the new process, by fusing the glass at the 
mark and incorporating with it minute particles of 
metal, a colored line is obtained. The metal is em- 
bedded in and inclosed by the glass, which effectually 
protects it. In fact, the glass at the grooves has been 
so strengthened that it will break first at some other 
point. In addition, the line is absolutely indelible 
and permanent, and is sharp and well defined. This 
is effected by bringing the spirit tube up to an iron 
disk rotated at a velocity of about 2,500 revolutions 
per minute. The frictional heat (generated practically 
fuses the glass at the point of contact with the wheel, 
and in this fused portion fine particles of iron given 
off by the wheel are embedded. A microscopic ex- 
amination of the line proves this to be true. An actual 
mecbani<!{|'l UQipD of iron and glass is the result. 
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The Migration of Iiocnsts. 

To the Editor of the Scikntipic American : 

In the Scientific American of April 1 there is an 
article on the "Migration of Insects" by Prof. C. F. 
Holder. He tells of observing yellow butterflies thinly 
scattered over a good many square miles, all moving in 
one direction. 

I have lived in the West and been familiar with the 
Kansas grasshoppers ever since 1857. I have seen them 
herein Denver; but most of my observations were in 
the vicinity of the Missouri River, in four diflferent 
States — Nebraska, Kansas, Missouri, and Iowa. I be- 
lieve they are not guided in the direction they move in 
their flights by any mysterious instinct, but are merely 
wafted away by the wind. In the fall they deposit 
their eggs in the ground wherever they happen to be 
at the time. These hatch on warm days the next 
spring. The earliest ones are generally killed by 
frosts. The young insects grow rapidly and hop about 
in search of food. They moult several times, and early 
in summer their wings appear. They then begin to 
fly. On cold or damp days, and especially when it 
rains, they stay near the ground, shielding themselves 
on the under side of leaves, fence rails, the eaves of 
houses, etc. But when the days are clear and warm, 
lifter filling themselves with grass, they will rise in the 
air about nine or ten in the morning, and flutter about, 
going to the right and left, up and down, but gradu- 
ally ascending higher and higher till they are out of 
sight. If there is any breeze, and there almost always 
is, they will be carried oflf wherever the wind blows. 
Toward evening, getting tired and hungry, they de- 
scend to the ground, sometimes a hundred miles from 
where they started in the morning, and woe to the 
vegetation where they alight ! 

In appearance they resemble the common grass- 
hopper, but have much longer and more powerful 
wings, and are able to remain in the air six or eight 
hours at a time. T. R. Fisher. 

Denver, Col., April 12. 

* I t > > 

Action of Ice In Rivers. 
To the Editor of the Scientific American : 

In your issue of April 1, page 196, you give space to 
the statement of a traveler in Siberia, with reference to 
the bursting of the ice on the rivers there. It is not at 
all necessary to travel in Siberia to witness this phe- 
nomenon, as it is of quite common occurrence in this 
country, in the colder climates, on sireams with rapid 
currents, and is particularly common on the middle 
and upper Missouri, as the old settlers along that stream 
will testify, and among whom these occurrences are 
familiarly known as " blow-outs." 

As this Siberian traveler states, these "blow-outs" 
occur as a rule during severe weather only, at times 
when what are commonly known as "air holes" are 
frozen over. At such times on these northern streams, 
and particularly so on the Missouri River, with its im- 
mense volume of water and eight-mile or nine-mile cur- 
rent, the.se " blow-outs " are of very frequent occur- 
rence, anil are more remarkable than those described 
by the Siberian traveler, owing to the much greater 
thickness of ice blown out. I recall very vividly my 
own observations of the results of one of these " blow- 
outs " in particular, which will serve to describe them 
in general. In the month of January, 1893, I was en- 
gaged in teaming on the Missouri River one hundred 
nii'les above Yankton, South Dakota, hauling green 
eord wood down the frozen channel of the river for a 
distance of several miles, to a Missouri River ranch. 
During one noon hour a heavy report that could have 
been heard for miles, resembling the boom of heavy 
artillery or heavy thunder, was noted, and at the din- 
ner table it was remarked that "there is another big 
blow-out on the river." 

Upon my return trip, about three miles from the 
ranch, I was somewhat surprised to find the ice blown 
out directly in the roadway where some two hours be- 
fore I had drawn a load of perhaps five tons weight. 
The space blown out would amount to perhaps one 
hundred feet square, with ragged edges and, of course, 
of irregular shape. The tremendous pressure neces- 
sary to accomplish this result may be judged frOm the 
fact that at this point the ice averaged twenty-six 
inches in thickness, solid, clear ice. Huge blocks of 
this ice several feet square were thrown to a distance 
of two hundred to three hundred feet, while smaller 
pieces and fragments were strewn to a distance of one 
thousand feet or more. Such were my observations of 
one of the " blow-outs" which, during long-continued 
severe winter weather, are of common occurrence on 
the upper Missouri, where the minimum thickness of 
ice Is seldom, if ever, below fifteen inches, and ranging 
from that to three feet, averaging ordinarily about two 
feet. 

While undoubtedly true, as the traveler states, that 
the prime cause of these "blow-outs" is the hydraulic 
pressure of the water, the fact that I found that little 
or no water had flowed over the edges upon the sur- 
rounding 196, and that the expansion of water under 



pressure would hardly be sufficient to throw the ice 
fragments to such distances, together with other ob- 
servations, led me to the conclusion that the agency di- 
rectly applied is compressed air. When intensely cold 
weather closes the "airholes," or safety valves, on 
these rapid streams, the ice under pressure, naturally 
begins to rise slightly at the weaker points. This 
forms an air pocket, and the air, being carried under- 
neath by the swift current, as a matter of course, rises 
and accumulates rapidly in these pockets. The ice is 
raised higher and higher as the. volume of air increases, 
until, with the swiftly moving current, confined per- 
haps for miles above, acting as a compressor, the burst- 
ing point is reached, with the results before stated. 
The pressure is relieved, and another " blow-out " is 
not likely to occur in a distance of several miles, at 
least not so long as this one remains open. What the 
bursting pressure is under the conditions given in the 
foregoing can undoubtedly be quite accurately esti- 
mated by some of the readers of the Scientific 
American. A Reader. 

Pentwater, Mich., April 4, 1899. 
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The Zlckler \I^IreIesB Telegraphy. 

To the Editor of the Scientific American : 

I note in your issue of April 15, 1899, an article on a 
new system of wireless telegraphy, invented by Prof. 
Zickler. 

It may interest you to know that this method of 
telegraphing by ultra-violet rays was invented by me 
more than ten years ago, in 1889. I used, however, a 
receiver almost infinitely more sensitive than that used 
by Prof. Zickler, i. e., the human eye, which is affected 
by an amount of energy which would be absolutely 
without action on a vacuum tube. The transmitter 
was the same as that described in your article, but the 
receiver was a circular dish of a fluorescent substance 
placed in a shallow vessel, with a reflector placed 
slightly above it in such a way as to focus the rays on 
the surface of the solution, or fluorescent glass. All 
visible rays were stopped out from the projector, 
however, but the receiver could tell at once from what 
direction the message was coming by looking at the 
direction of the fluorescent spot. 

The reason why this system was never put on the 
market was one which Prof. Zickler will find when he 
has proceeded further. This is that the ultra-violet 
rays are very rapidly absorbed, especially over the 
waters of a harbor at nightfall, when there is any fog 
in the air. 

This falling off is very rapid, and I have no hesita- 
tion in saying that I do not believe that Prof. Zickler 
has succeeded in actuating a vacuum tube at the dis- 
tance of one mile by means of ultra-violet light. If he 
gets beyond 300 yards, I shall be surprised. Even with 
the eye I believe" the limit to be about two miles, 
though possibly if I had had better apparatus I might 
have reached five or ten. 

I therefore abandoned the ultra-violet light method 
for an infra-red one, which is much more promising, but 
of the practical use of which I am rather skeptical. 
Reginald A. Fessknden, M.A.I.E.E., 
Professor of Electrical Engineering. 

Western University of Pennsylvania, Allegheny, Pa. 

The Sixth Annual Reception of the Nenr Ifork 
Academy of Sciences. 

The annual exhibition of progress in science occurred 
on April 19 and 20, at the Natural History Museum, 
and was well attended. One large hall of the museum 
had been set apart for the exhibits, which were arranged 
on temporary tables. 

Entering the hall, the first subject noticed was astron- 
omy. Hung on the wall were splendid enlarged pho- 
tographs of the moon, taken with the Paris equatorial 
coud6, by Loewy and Puiseaux. Photographs of new 
stars, of meteors, of solar eclipses, and of the new sat- 
ellite of Saturn, were of much interest. A firm in Cleve- 
land, O., exhibited new telescopic gun sights, a sex- 
tant, and an improved 2-inch alt-azimuth telescope. 
Glass positives were exhibited by Prof. J. S. Ames, of 
the Johns Hopkins University, showing spectroscopic 
proof of iron in the sun. 

In the botany section several interesting specimens 
were shown. Mrs. E. G. Britton had an exhibit of 
" Mosses New to the Eastern United States." Appara- 
tus was shown for determining root pressure. 

The section of chemistry covered numerous new com- 
pounds. Artificial coffee beans were shown. There 
was also an interesting specimen of tellurium extracted 
by sugar and examples of explosive compounds and 
specimens showing the effects of explosions on metals. 

In electricity there were but one or two exhibits, the 
most important being a new incandescent lamp photo- 
meter by Queen & Company. The lamp to be tested 
is compared with a standard lamp and during the com- 
parison is rotated so that all positions of the film may 
be tested. 

The section of experimental psychology exhibited 
apparatus for the study of accuracy of movement, the 
study of binocular rivalry, and a simple photometer 
for measuring light intensities in schools by Q. E. 



Johnson. This consisted of a horizontal disk having 
figures on its surface and perforations adjoining each 
other on its periphery. 

Directly above the periphery is a pneumatic tube 
through which currents of air are projected, and, as the 
disk is revolved, pass through the perforations, causing 
a sound to be made relative to the speed of rotation. 
If the disk is rotated to produce the same sound and 
the intensity of light is such that the figures on the 
disk appear to blend together, then they harmonize, 
and one degree of light intensity is obtained from 
which comparisons with other degrees of light intensity 
can be found, by varying the speed of the disk. It 
was quite an interesting device and very simple. 

In the section of physics there was, perhaps, the 
most interesting apparatus. We noticed the new form 
of streminatograph, having a recording tape and ar- 
ranged to obtain the strains under both rails for high 
speed trains. With this were also photographs of very 
rapid exposures (of one hundredth to one thousandth 
of a second) to show the position of the car wheels over 
the track at the point where the stremmatograph was 
located. Another apparatus was an improved Woeh- 
nelt's electrolytic interrupter designed byF.L. Tufts. 
This is arranged to operate in connection with a key and 
an induction coil and made quite a loud noise. In the 
construction of the conducting tube the use of mercury 
is omitted. The wire with the platinum point is car- 
ried directly through the tube to the bottom, where it 
is sealed, allowing the platinum point to project into 
the solution. The first glass tube is inclosed in another 
open glass tube. This, he claimed,- gives better pro- 
tection to the wire. 

Prof. W. C. Peckham had an apparatus for showing 
the effect of an alternating current upon an incandes- 
cent lamp, and produced with it the same nodes arid 
loop as in Meldes' experiments. The lamp was placed 
in front of an electromagnet and rotated in varijii.^; 
positions. A lens projected the vibrations, greatly en- 
larged, upon a screen where they may be readily ob- 
served. 

In the zoological section there was a large display of 
microscopes, all set to illustrate various preparations of 
Crustacea and the breathing apparatus of fishes and 
other minute living organisms. In the section of geology 
and geography were some interesting topographical 
maps, one of which, the Yellowstone National Park 
(very large) has been prepared for the Paris Exposition of 
1900 by the United States Geological Survey, at Wash- 
ington. There were many large minerals and stones 
exhibited in the department of mineralogy, and in the 
section of paleontology were numerous exhibits of fish 
remains and the remains of large animals. 

The exhibition was not as large Or diversified as in 
former years, but contained features of much interest, j 



Fire Precautions In Paris. 

In Paris theaters all but the electric light is forbid- 
den and smoking is prohibited, except in the public 
smoking room, but a small fire was started recently in 
the Theatre Fran<;aise by a cigarette which rolled 
through a grating in the sidewalk. This has caused 
officials to be even more strict than before. The com- 
parative infrequency of fires in Paris is largely owing 
to the careful habits of the people and the excellent 
fire regulations regarding heating apparatus. When 
houses are built in Paris, the floors are invariably laid 
on brick and tiles ; for, of course, the houses in Paris, 
with a few rare exceptions, are all what we term flats or 
apartment houses. The usual manner of buildin;; per- 
mits all the windows and balconies on the block to be 
on the same level, so that escape from one to the other 
is comparatively easy. This makes a uniforrnity which 
gives a very impressive character to the street archi- 
tecture. The city authorities are now making pre- 
cautionary fire regulations for hotels, including fire ex- 
tinguishing apparatus, fireproof staircases, etc. It is 
very wise to adopt fire regulations at this time, when 
many hotels will be put up to accommodate visitors 
to the Exposition, next year. 



The nianlla Refrigerating Plant. 

Further particulars regarding the refrigerating plant 
for Manila are now available. The approved plans of 
the War Department call for the erection of a large 
building to be equipped at a cost of $195,000, and the 
total cost of the 'plant will be about $300,000. What 
is known as the " direct expansion " sj'stem will be 
used. The low temperature will be obtained by the 
use of ammonia in coils of pipe in the various refriger- 
ating rooms. It is believed that calcined pumice will 
be the material decided upon for insulation purposes, 
for materials which are used in temperate climates are 
of little value in the tropics. It is calculated that 
1.200 tons of beef. 200 tons of mutton, 50 tons of but- 
ter, 100 tons of vegetables, and 100 tons of salt pro- 
ducts can be stored. There will also he a "defrosting" 
plant for thawing out the meat before it is delivered 
to the commissary officers. Insulated boats will also 
be needed to ply between the supply steamers in the 
harbor and the shore. 
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SUTBO BATHS OF SAN FBANCISCO. 

BY F. W. PARSONS. 

The most enduring monument to the memory of 
Adolph Sutro forms the subject of this descriptive 
sketch : The Sutro Baths of San Francisco. 

Although this gigantic structure has been in active 
operation for two or three years, it is not well known. 

The foundations for the bath buildings were hewn 
out of the rock, and a great catoh basin, hollowed out 
by dynamite or giant powder, first receives the water 
as it dashes in upon the shore. From this pool, sea 
water is conveyed by 
tunnels to a settling 
tank; from the latter 
it is d i s t ri b u t e d 
through small ca- 
nals to the six great 
swimming tanks that 
the baths provide. 
The largest tank is 
L-shaped, 350 feet 
long, 350 feet wide 
in its widest part 
and 150 feet wide in 
its narrowest section. 
This mammoth tank 
is largely filled with 
sea w a t er at its 
natural temper- 
a t u r e . The fi v e 
smaller tanks are 
regulated to various 
temperatures, to suit 
the convenience of 
bathers. The tanks 
have an ocean front- 
a<re, and the build- 
ings being of iron 
and glass, bathers 
can see and hear the 
waves breaking 
without. 

Great ingenuity 
has been exercised 
i n emptying the 
tanks in accordance 
with the most ad- 
vanced ideas on sani- 
t a r y engineering. 
All six tanks empty 
their waste water, 
ultimately, into one 
main outlet, and 
from that it is forced 
through pipes hun- 
dreds of feet beyond 
the neighboring 
headlands and 
passes out with the 
current into the open 
sea. 

Great ingenuity 
has been shown in 
protecting the baths, 
on their seaward 
side, from any dan- 
gers of a stormy sea. 
A massive break- 
water extends along 
the west side, 400 
feet in length, 20 
feet in depth, with 
a width at the top 
of 25 feet and a 
width at the base 
of 75 feet. It con- 
tains 450,000 cubic 
feet of rock. There 
is also another break- 
water, 300 feet long, 
with the same depth 
and width as the one 
just described, but 
with 300,000 cubic 
feet of rock. 

Provision is also 
made for exception- 
ally low water. 
Pumping facilities 
are provided,, in case 
the tides should run 
unusually low, so 

that water can be forced into the tanks at the rate of 
6,000 gallons per minute. The buildings are, in a 
measure, sheltered on the south, north, and east by 
cliffs rising higher than the baths themselves. 

Just above the tanks is the gallery for bathers, with 
numerous corridors leading from it to the many dress- 
ing rooms. Above and beyond the gallery for bathers 
rises a gallery for spectators, and tier after tier of seats, 
somewhat similar to the Boman amphitheater. From 
every part of this vast auditorium the swimming tanks 
are visible. The seating capacity of the auditorium- 

and spectators' promenade is estimated at 7,400. 



The main entrance to this great institution is on a 
land level much higher than the tanks. The main 
approach is through a classic temple, fronting on Point 
Lobos Avenue, a little north of the new Cliff House. 
The visitor descends a grand stairway, flanked by 
flowers and potted plants, to the original elevator 
promenade and museum galleries. Here are gathered 
together a collection of archiBological and historic ob- 
jects, state papers of Great Britain, curios from many 
parts of the world, constituting an exhibition in itself, 
and not at all what any one would naturally expect 
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to visitors with a taste for mechanics. Taken through- 
out, the Sutro Baths will comfortably house 25,000 peo- 
ple. Some approximate idea of the vast extent of the 
buildings, so happily combined with light, airiness, 
strength, and durability, can be gathered from the fol- 
lowing data : 

Length of baths 4995 fee' 

Width of bathB 8541 feet 

Amoant of glass used 100,000 superficial feet 

Iron in roof and columns BOO tons 

Lumber 3,500,000 feet 

Concrete 2?0,000 cubic feet 

Capacity of the tanks 1,804,962 gallons 

Besides the salt 
water tanks, already 
described, there is 
one fresh water 
plunge tank. In the 
way of apparatus 
there are 7 toboggan 
slides in the baths, 9 
springboards, 3 tra- 
pezes, 1 high dive, 
and 30 swinging 
rings. There are 517 
private dressing 
rooms, also club 
rooms, each of the 
latter with a capa- 
city of accommo- 
dation for 9 bathers, 
the total rooming 
capacity of private 
and club dressing 
rooms amounting to 
1,627. There are 69 
shower baths. 
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EXTEBIOB OF THE STTTBO BATHS, SAN FBANCISCO. 

to see as an adjunct of a great bathing establishment. 
In the auditorium is a restaurant, comprising three 
floors, each 30 X 75 feet in size and with a capacity for 
1,000 people. The restaurant verandas are just to the 
right of the stairway leading down to the main tank, 
as seen from the water, or on the left of those descend- 
ing to the tank. A capacious kitchen is attached to 
the baths. The establishment also boasts a laundry, 
equipped with washer, drier, ■wringer, and ironer. Its 
capacity is equal to 30,000 suits and 40,000 towels per day. 
The buildings are lighted throughout by electricity. 
The engines and boiler room are of unfailing interest 



Business at Guam. 

The Navy Depart- 
ment has received a 
report made by the 
surgeon. Dr. Ward, 
of the cruiser " Ben- 
nington." Surgeon 
Ward went ashore 
and investigated the 
commercial products 
and mercantile es- 
tablishments, during 
the stay of the "Ben- 
ni ngt o n '' in the 
harbor, with a view 
of determining what 
dependence could be 
placed on local 
markets for support- 
ing the force to be 
kept on the island 
by the United States. 
At Agana, the chief 
town, he found eight 
so-called stores ; in 
some of them he 
found it possible to 
buy cotton clothes 
of various colors, em- 
broideries, shoes, 
matches, soap, can- 
dles, and a few varie- 
ties of poor canned 
goods, also Manila 
cigars of poor quali- 
ty. A Japanese store 
was the best in the 
town : here were also 
sold imitations of 
imported wine, arid 
very bad bread. The 
American store was 
more pre tentious 
than any of the 
others, but was 
found to be inferior 
in many respects to 
the Japanese. A 
greater variety of 
goods were kept, in- 
cluding canned vege- 
tables, meats, oil, 
musical instruments, 
lamps, crockery, 
trunks, nails, etc. 
Even such staple 
articles as flour are very hard to obtain. Milk, chick- 
ens, and eggs were plentiful, however, but the beef was 
poor. The chief native sources of food are bananas, 
cocoanuts, bread fruit, clams and oysters ; besides, 
game, birds, ducks, etc., are plentiful. 



AccORDllf a to a French medical journal, the London 
and Northwestern Railway Company has set up at 
Crewe an establishment or factory for making artificial 
hands, arms, and legs for its employes and injured 
passengers. These are supplied without charge to the 
recipients. 
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MANVFACTUBE OF EBAO-JOBOENSEN BIFLES AT 
THE SFBINGFIELD ABHOBY— I. 

Krag-Jorgensen is not the official name of the rifle 
with which the United States regular troops are 
armed. Officially this excellent weapon is known, or 
has been known, as the United States magazine rifle ; 
but the rank and file of the army and the general 
public have fallen into the way of calling it by the 
names of its Norwegian and Danish inventors. 
The fame which it acquired under this name in 
the operations of the Spanish war has probably 
settled the matter for all time, and Krag-Jor- 
gensen is likely to become the official as well as 
the popular designation of the United States 
army rifle. 

It would be an unpardonable omission to 
enter upon a description of the manufacture of 
this rifle without first giving attention to 
the famous Springfield Armory, in which 
not only this, but all other types of small 
arms of the United States army have 
been made from the stirring days of the 
Revolution to the present time. The se- 
lection of Springfield was due to Gen. 
Washington, who directed one of his ord- 
nance officers to choose a suitable spot, 
well up the Connecticut Valley, for the 
erection of a national armory. Hence the 
spot on which the weapons used in the 
Spanish war were made is the same which rang with 
the sounds of warlike activity in the civil war of 1861, 
in the war of 1812, and in the heroic struggle of the 
Revolution. 

About the year 1776 an arsenal for cleaning and re- 
pairing arms, and a powder magazine, were established 
in Springfield, the former in a building on what is 
now Market Street. The manufacture of arms was re- 



men for courtesies extended during a recent visit to the 
arsenal. 

The present article deals with the WaterShops,where 
finished gun barrels and complete forgings for the 
other parts of a rifle are turned out at the rate of four 
hundred sets a day. The raw material for the barrels 
goes to the works in the shape of round steel bars 
1 15 inches in diameter (see Fig. 1). The specifications 
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5. — Rifling Cutter Head in Barrel, 
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6. — Finish Reaming Bore of Barrel. 

call for a simple carbon steel with an elastic limit of 
from 70,000 to 75,000 pounds ; an ultimate tenacity of 
from 100,000 to 120,000 pounds ; an elongation of from 
15 to 20 per cent ; and a contraction of from 35 to 45 
per cent. The analysis of the steel must show about 
0-50 of carbon, 080 to 100 of manganese, 010 to 018 
of silicon, not above 0'08 of sulphur or 0'06of phospho- 
rus, and no nickel. The Ordnance Department re- 



tested to a pressure of 70,000 pounds to the square inch 
in the cartridge chamber, and ten or more barrels made 
from each new lot of steel delivered are subjected to a 
special test of 100,000 pounds to the square inch. It is 
very rarely that a barrel fails to stand the higher pres- 
sure, which, by the way, is over two and one-half times 
as great as the service pressure of 38,000 pounds. It is 
proposed after July first next to raise the service pres 
sure to 44,000 pounds, with a resultant velocity 
of 2,200 in place of 2,000 feet per second. 

The blanks, which consist of pieces of round 

steel ri5 inches diameter by 18 inches long, are 

heated to a cherry red and rolled down to size 

and length in special tapered rolls known as 

the barrel rolls. The grooves are cut with a 

taper as shown in Fig. 1, the rolls being geared 

together to insure their keeping in proper rela,- 

tive position. After the piece has been 

passed through seven times, the ends are 

sawn oflf, and it. is straightened under, a 

hammer and placed in a box of chareoa,l 

to anneal it. 

The barrel is now " black straightened " 
preparatory to machining. There are 
seven straightenings of the barrel alto- 
gether, and in every ease it is done by 
skilled workmen by the time-honored 
method of a hammer and an anvil. After 
straightening, it is centered, put in the 
lathe, and "spotted," that is to say, a rough cut is 
taken at the butt preparatory to placing it in the gun 
barrel drilling machine. This very ingenious machine, 
which is made by the Pratt & Whitney Company, is 
shown in detail in Fig. 7. The small end of the barrel 
is clamped to the head spindle and the butt is carried 
and rotates within the barrel support bushings, as 
shown. These bushings are held in a steady-rest. 




s^v\;^ 



K^- 




2 ?:?^:'j'^^V^ 

7. — Drilling Bore of Barrel — Shows Exit of Oil and Chips into Oil Tank. 



8. — Rifling Machine. 



gularly begun in 1794 in rented buildings, and during 
the next ten years three water power sites on Mill River 
were purchased, upon which shops were erected, the 
principal one of which is now the Water Shops (Fig. 3), 
in which about 540 men are at present employed. The 
other two Water Shops were abandoned years ago. 

In 1801 the government purchased a tract of land on 
the rising ground above the city, which was subse- 
quently enlarged by subsequent 
purchases. Here the extensive 
buildings known as the Hill Shops 
have been erected at different times. 
During the Mexican and civil wars 
the shops were enlarged and addi- 
tional stories added. In 1889 and 
1890 new shops were built on the 
hill by the present Chief of Ord- 
nance, Gen. Buffington, then iu 
command of the armory. 

The water shops are occupied ex- 
clusively in the manufacture of the 
gun barrels and in preparing the 
rough forgings of all kinds that go 
to make up a complete rifle. The 
Hill Shops are devoted to the ma- 
chining and completion of the re- 
ceiver and the breech mechanism, 
the manufacture of the stocks and 
the a.ssembling and testing of the 
rifles, the newer buildings being 
given up entirely to this work, 
while the older buildings on the 
hill, which did such good duty dur- 
ing the civil war, are now used as 
arsenals, museums, barracks, and 
offices. The commanding officer of 
the armory is Lieut. -Col. Isaac Ar- 
nold, Jr.; Major D. M. Taylor has 
charge of the Water Shops ; the Hill 
Shops are in charge of Lieut. T. C. 
Dickson, and Lieut. O. O. Har- 
ney is paymaster and storekeeper. 
Our thanks are due to these gentle- 



serves the privilege of sending an inspector to witness 
each operation in manufacturing the steel, and seven 
specifications are laid down governing such points as 
the quantity of iron used, the recarburization after the 
blow, pouring the metal into the moulds, and the cut- 
ting and rolling of the blooms. The results of this 
great care in preparing the steel are shown in the small 
number of barrels that fail on test. Every barrel is 




Rough Turning the Stock. 
MANVFACTTTBE OF KBAG-JOBGEKSEN BIFLEB. 



which also carries two sets of bushings which act as 
guides to the drill. Another function of the steady- 
rest is to serve as a tank to catch the oil and chips. 
The drill, which has to pass through 80^ inches of bar- 
rel, is provided with a ^Vinch oil-hole which extends 
through its whole length, and feeds oil directly at the 
point of the drill. This hole, which takes the place of 
the old channel cut along the side of the drill, is an im- 
provement introduced by Major 
Taylor. The oil is forced through 
the drill by means of a small rotary 
pump, which forms part of the ma- 
chine. Although the barrel rotates 
at a speed of 1,200 revolutions per 
minute, the constant rush of cold 
oil to the head is sufficient to keep 
the drill and barrel perfectly cool, 
and it also serves to carry away the 
chips which issue in a constant 
stream from the rear bushing. The 
barrel is drilled to a diameter of 
0'295 inch and it takes 75 minutes 
to complete the operation. 

The barrels are now taken to the 
straightening room (Fig. 4), where 
the operator holds them up toward 
a white surface with a horizontal 
black line upon it and looksthrough 
the bore. If the bend is downward, 
the curved reflections of the black 
line on the surface of the bore will 
be convergent ; if upward, they will 
diverges(see small diagrams to the 
right of the illustration). A few taps 
of the hammer quickly straighten 
the barrel until the reflected lines 
are perfectly true. 

The bore is then given its first 
reaming with a square reamer of the 
form shown in Pig. 6, which enlarges 
the diameter to 0-298 inch. The 
barrel is next rough-turned ; then 
straightened again and given a sec- 
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ond turning:, after which it is filed down to gage. The 
next operation is to cut one inch of square thread on the 
butt of the barrel toenable it to be screwed into the re- 
ceiver. After another straightening (the fourth), the 
barrels are chambered to a uniform diameter of ^V 
inch, ready for the proof cartridge, and taken to the 
proving house, where they are tested to a chamber 
pressure of 70,000 pounds to the square inch. They 
are then brought back to the shops, straightened for 
tlie fifth time, and given a finish reaming to a diame- 
ter of 0-300 inch. The reamer (Fig. 6) is square in sec- 
tion like the tool used in the first reaming, but it is 
smaller in diameter than the finished bar. To bring 
the cutting edge in contact with the bore the reamer is 
packed with strips of paper, B, and a slip of pine, A 
(see illustration). The barrels are straightened and 
then placed in the polishing machine, where they are 
revolved and drawn up and down between oak blocks 
smeared with oil and emery. The barrels are first run 
for fifteen minutes with a combined rotary and recipro- 
cating motion, and then the finishing polish is imparted 
by running them for three minutes with a simple recip- 
rocating movement in the direction of the grain. 
After polishing, the barrels are given a seventh anc" 
final straightening ; for there is a possibility that the 



the desired rotary movement to the rifling rod. The 
latter is hollow and has two holes slotted through its 
shell to allow the cutters, C, Fig. 5, to project through 
and bear against the bore of the gun. The cutters 
are forced outward by means of a tapered rod. A, the 
outer end of which strikes against a stop, B, Fig. 5, 
while the inner tapered end bears against the cutters. 
The rod is driven a little further in at the end of 
each cut, the stop being automatically advanced the 
required amount until the rifling is complete. 

Then follows the operation known as finish cham- 
bering, which consists in reaming out the cartridge 
chamber at the butt. This is done by means of a 
reamer of the exact size and shape as the cartridge, 
and, as it is necessary that the cartridge should enter 
freely and yet fit snugly, this work has to be done with 
great care and checked by gages corresponding to the 
three diameters of the cartridge. 

The barrels are finally taken to the tempering fur- 
nace, shown in Fig, 3, where about 6 inches of the 
butt is heated to a proper degree, and then cooled from 
the inside by having a stream of cold oil run through 
it. The furnace is gas fired, and great care has to be 
taken that the barrel is not heated too far up, and that 
it is not warped by being overheated. The object of 
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barrels and fittings for 400 rifles per day, this depart- 
ment brazed during the late war over 7,000 bayonet 
scabbards for 30 and 45 rifles, besides executing 
a large amount of special work on swords and sabers. 

< ( a I » 

THE CALIFOBNIAN SEA LION. 

The Calif ornian sea lion (Zalophus Californicus) is not 
restricted to the State from which it derives its name, 
as it is found on both sides of the North Pacific. This 
is a smaller species than the northern sea lion, and is 
readily distinguished from it by the convex crown of 
the head and the sudden descent of the profile at the 
eye. The side view at the head somewhat recalls that 
of the dog-faced baboons. The bristles on the side of 
the muzzle are very small. 

The skull is remarkable for its narrowness and elon- 
gation, and also by the great development of the bony 
crests on the brain case. The color of this species of 
the sea lion is a dark chestnut brown, becoming black- 
est brown on the under parts and limbs. The adult 
male measures from 7 to 8 feet in length from the muz- 
zle to the end of the outstretched flippers. The adult 
female is somewhat smaller, having not one-half the 
bulk of the male. 

The islands on the Pacific coast are inhabited in 




THE CALIFOSBIAN SEA LION. 



friction of polishing may have heated and slightly 
warped them. 

Next in order follows the important work of rifling. 
The rifling consists of four spiral grooves, which are 
cut diametrically opposite each other down the bore. 
The pitch of the rifling is one turn in 10 inches. Each 
groove is 4-1000 of an inch in depth, the rifling dia- 
meter being 0308 inch. There are twenty-eight rifling 
machines at work. Eighteen of them are machines of 
an old type that have been in the shops for about 
forty years, and were actively engaged in rifling guns 
for the Federal array when the arsenal was turning out 
muzzle-loading rifles at the rate of one thousand a day. 
The other ten machines are of the new Pratt & Whit- 
ney type, shown in the accompanying illustration. 
Fig. 8. The butt of the barrel is screwed into the 
fixed head, A, of the machine, and the rifling rod Is 
clamped to the traveling head, B. The latter is given 
a reciprocating rotary motion by means of a guide, O, 
which is clamped diagonally above the head at the 
angle corresponding to the desired pitch of the rifling. 
A groove in the guide, C, is in engagement with a 
transverse slide, J>, which, by means of a rack on its 
under side and a pinion on the spindle, serves to give 



the tempering is to give special hardness and resisting 
qualities to that part of the barrel which takes the 
force of the explosion and whose threaded end has to 
support the full force of the recoil. The barrel is then 
" browned " in the hill shops — an operation which will 
he described in the second article. 

Before closing the description of the Water Shops, 
mention must be made of the forging room, in which 
are made all the forglngs which enter into the com- 
plete rifle, including the bayonets. The solid forglngs 
tor the receiver are first roughed up in 800-pound drop 
hammers, then the approximate shape is given under 
a 1,400-pound drop, next it is trimmed in a press, and, 
finally, it is finished under a 1,200-pound drop, ready 
for the elaborate machining which it undergoes in the 
hill shops. Trigger guards, triggers, sears, and other 
smaller work are either roughed under drop hammers, 
pressed and trimmed, and finished with a single blow 
of the drop hammer, or they are roughed out under 
trip hammers and finished with a single blow of the 
drop hammer. Bayonets are drop-forged out of flat 
cast steel 0'36 X 0'88 of an inch in section, and are then 
milled, ground, and polished. We are informed by 
Major Taylor that in addition to its regular work on 



many eases by the Californian sea lion. Captain Scam- 
inon, writing of his experiences with these animals on 
Santa Barbara during the sealing season of 1852, states 
that soon after the arrival of the party, about the end 
of May, the colonies of Californian sea lions began to 
augment and large numbers of huge males made their 
appearance, belching forth sharp, ugly howls and leap- 
ing out of the water or darting through it with surpris- 
ing velocity, frequently diving outside the rollers, the 
next moment emerging from the crest of the foam- 
ing breakers and wading up the beach with head erect, 
or climbing some kelp-fringed rock, to doze in the 
scorching sunlight ; while others would lie sleeping or 
playing among the beds of seaweed, with their heads 
and outstretched limbs above the surface. But a few 
days elapsed before a general contention with the 
adult males began for the mastery of the different 
rookeries and the victims of the bloody encounter were 
to be seen on all sides with torn lips or mutilated limbs 
and gashed sides, while now and then an unfortunate 
creature minus an eye would be met with. As the 
time for "hauling up "drew near, the island became 
one mass of animation. Every beach, rock, and cliflf was 
the resting place of a sea lion, while a countless herd of 
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old males capped the summit, and the united clamorings 
of the vast assemblage could be heard miles out at sea. 

At the close of the season, which lasts about three 
months on the Californian coast, a large majority of 
the great herds, both male and female, return to the 
sea and roam in all directions in quest of food, as but 
few could find sustenance about the waters contiguous 
to the islands. They live on fish, moUusks, sea fowls, 
and they always swallow a few pebbles or smooth 
stones, some of which are a pound in weight. The 
quantity of fish consumed is enormous. Some years 
ago it was estimated that the total number of sea lions 
in the neighborhood of San Francisco was upward of 
35,000, each of which consumed from ten to forty 
pounds of fish per day. 

In capturing gulls the sea lion displays no little skill 
and cunning. When in pursuit of a gull, it dives 
deeply under water and swims some distance from 
where ifdisappeared, then, rising cautiously, it exposes 
the tip of its nose along the surface, at the same time 
giving it a rotary motion. The unwary bird on the 
wing, seeing the object near by, alights to catch it. 
while the sea lion at the same moment settles beneath 
the waves, and at one bound with extended jaws seizes 
its screaming prey and instantly devours it. 

The California sea lion is the species usually seen In 
captivity in Europe and America. They appear to 
thrive better than any other form of seal in that state. 
In captivity these sea lions display great affection for 
one another, and when one of a pair dies the other fre- 
quently pines away and dies, according to observations 
made of captive specimens in Chicago. Our engraving 
is made from a photograph taken at Central Park, 
New York. 



Ocular Powers of Kaffirs and Bnsbmen. 

It has frequently been asserted that the eyesight of 
Indians, KafBrs, and "native" tribes generally is supe- 
rior to that of Europeans, and Dr. Beheim, who has 
been on a visit to Johannesburg, has during the last 
few months busied himself investigating the optical 
condition of the natives. He has examined the sight 
of altogether 1,853 colored persons — KafBrs, Basutos, 
Hottentots, and a few Zulus and Bushmen. The na- 
tive locations and the native schools furnished most of 
the material. Out of 1,843 natives examined, 100 were 
females and 846 males, all of whom were, or seemed to 
be, under the age of thirty. The result, as given in 
The African Review, was the following : 

1 had power of sight almoet^O— 60 
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colors ; but not a single case of color-blindness, or 
hesitation in naming even shades of color, could be 
detected. 
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A Meteor la Russia. 

According to a dispatch from St. Petersburg, a co- 
lossal meteor recently fell into the sea at the foot of 
Bjiirbel, twenty-six miles from Helsingfors, penetrating 
a bed of clay for a distance of twenty-five feet. It is 
expected that it will be raised shortly and that the 
value of the iron and other elements will be very con- 
siderable. 



In other words : Out of a total of 1,853 natives, 1,509 
possessed a vision equal to the normal vision of 
Europeans, 257 had a stronger, and 87 a weaker sight 
than the average Caucasian. 

The phenomenally powerful sight of 20—60 (which 
means that objects were noticed at a distance of 60 feet 
which an emmetropic white person could notice at 
20 feet only) belongs to a KafBr girl fourteen years old. 
The above-mentioned decrease of sight was due to 
myopia, principally acquired at school, thus proving 
that the same causes which produce short sight in 
children of the white race will react similarly in child- 
ren of the dark race. Dr. Beheim found it most diffi- 
cult to ascertain in every case the very exact power of 
vision, on account of hesitating statements ; but the 
correct average measure has been given. The" result 
was somewhat disappointing, in so far as the superi- 
ority of native eyfesight over European is by no means 
so general as it is often supposed to be. With a few 
exceptions, all natives tested in regard to their power 
of vision were also tested in regard to the perception of 



Tbe Current Supplement. 

The current Supplement, No. 1217, is particularly 
interesting, and owing to the extraordinary interest 
concerning experiments with liquid air at the present 
moment, we republish an interesting article upon it. 
•* The Logical Arrangement of the Motive Power of 
Warships," by Rear-Admiral George W. Melville, is an 
important and authoritative article on the subject. 
'• Life Among the Crusaders," a lecture by Prof. Dana 
C. Munro (Professor of Mediaeval History, University 
of Pennsylvania), is of the greatest interest and im- 
portance and is a genuine contribution to literature. 
This is the first of a series to be entitled the '' Uni- 
versity of Pennsylvania Lecture Course." We believe 
that this series will be of great importance, as the lec- 
tures are by scientists, historians, etc., of great repu- 
tation. There is also an interesting article on *' Wire- 
less Telegraphy," showing the telegraph mast and the 
actual instruments which are used. " How a Pope is 
Elected" is an exceedingly interesting article, describ- 
ing in considerable detail the imposing ceremonies con- 
nected with the election of a pontiff, with fac-similes of 
the ballots used by the College of Cardinals in conclav.e. 
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BEGENTLT PATENTED INVENTIONS. 
Agricultural Implements. 

LAWN-MOWER.— Martin C. Sather and Charles 
W. Bibb, MinneapoliB, Minn. This invention is an im- 
provement in that class of lawn-mowers having recipro- 
cating cutter devices, and comprehends a novel construc- 
tion of cutter-operating means whereby the cutter will 
be caused to operate uniformly on irregular as well ae 
even ground. The knife-bar is held steadily in proper 
position, irrespective of the character of the ground over 
which it passes. The connecting means for transmitting 
the reciprocal action to the movable cutter-bar from the 
rotary drive-shaft are rendered stable and simple and of 
such nature as to effect a positive and uniform action of 
the cutter. 



Bicycle- Appliances. 

ADJUSTABLE HANDLE-BAR FOK BICYCLES. 
Jesse Alexander, Manhattan, New York city. On 
the handle-bar a collar is fitted, having in its periphery 
teeth which mesh with a tooth on a plug sliding and 
rotating in the hollow steering-rod. A spring presses 
the plug toward the collar, and a locking-bar engages in 
a transverse slot oF the plug, and with opposite slots in 
the steering-rod and post, to permit an adjustment of 
the plug. By means of this handle-bar attachment, the 
rider is enabled readily to adjust the handle-bar to any 
desired position while on the wheel. 



Engineering-Improvements. 

REVERSING-GEAR FOR ENGINES. — Daniel 
Waits, Rouseville, Penn. The purpose of the inven- 
tion is to provide an improved reversing-gear, especially 
designed for use on gas-engines, and arranged to permit 
the reversal of the engine without undue jar to the work- 
ing partd. The reversing-gear is provided with a cylinder 
having valved exhausts, each operated from the main 
driving-shaft, and with a yielding connection for the 
stem of the exhaust- valve to permit the exhaust-valves 
to be thrown to a closed position when the reversing 
mechanism is operated. By reason of this peculiar con- 
struction, use is made of a compressed fluid to establish 
an equilibrium in thccylinder to stop the momentum of 
the piston as soon as possible, and to start the pis- 
ton on the i-eversing-stroke in a short time without un- 
due shock. 



Mechanical Devices. 

COTTON PRESS. -EDMtJND M. Ivens, 119 McCal- 
lister Street. Chattanooga, Tenui The cotton-baling 
mechanism devised by this inventor compresses cotton 
by the roller-process. The invention provides a bat 
forming and laying means held to reciprocate over the 
press-box or bat-receiving chamber whereby the cotton is 
the more evenly distributed, and means so connected with 
the main framing of tbe machine as to prevent the folds 
or laps of the bat or sheet from expanding during the 
folding or box-filling operation, whereby great weight 
and density are obtained in a bale of small size. In con- 
nection with the lapping devices and the press-box, a 
plunger is used which recedes as the pressure of the 
folded sheet reaches a predetermined point, so as to main- 
tain a uniform pressure on the folds. 

AUTOMATIC PACKAGE-FILLER. — WiLLLiM A. 
Ovbrbbce, Omaha, Neb. The present invention pro- 
vides improvements in devices for automatically filling 
packages with sirup, oils, meal, or the like. In order 
that the friction of the parts maybe reduced to a mini- 
mam and that greater accuracy may be obtained, the 
inventor employs an electromagnet and a battery for 



releasing the valve-closing mechanism, the magnet being 
operated by a contact caused by the upward swing of the 
scale-beam. The circuit through the operating magnet 
is broken as soon as the valve-closing mechanism 
has been released, thus using the battery as little as 
possible and preserving its strength. 

HYDRAULIC-POWER MACHINE. — Abraham L. 
RiKEARSON, Horee Shoe Bend, Idaho. The machine is 
adapted to take power from the current of a stream and 
to apply that power for various purposes at a point in- 
shore or over the stream, if necessary. In the construc- 
tion of this machine a stationary frame is included, upon 
which there freely moves another frame. A current- 
wheel is joumaled in the movable frame and drives a 
power-shaft supported by lift-bars. An adjusting shaft 
is connected with the lift-bars, whereby the current- 
wheel and power-shaft are simultaneously and equally 
raised and lowered as required by the height of the water 
or by the drift. 

PORTABLE BALING DEVICE. — Charles He- 
bard, Pequaming, Mich. The device provided by this 
inventor is designed particularly for use in baling hem- 
lock or other bark in the woods. The portable device 
comprises a frame or base which is adapted to be used 
as a drag or sled, and which has grooves or sockets ex- 
tending along the center, A vertical compressing-f rame 
fits in the grooves or sockets upon the base; and upon 
the upper part of this vertical frame compressing means 
are posited. Insertible in the frame are top and bottom 
retaining bars, adapted to receive the material between 
them, the upper bars being engaged by the compressing 
means. 

MANURE-DISTRIBUTER. — John M. Kramer, 
Fred Heckman, and Henry Synck, Jr., of Maria 
Stein, Ohio. This machine is so constructed that the 
load of manure will be automatically fed to a distributing- 
beater. A retarding- beater is employed in connection 
with the distributing- beater, and serves to hold back any 
lumps of material until they have been shredded for dis- 
tribution. A distributing-fork is provided which is 
automatically operated in conjunction with the distribu- 
ting-beater, and which is so arranged that the manure 
may be distributed beyond the sides of the receptacle in 
which it is carried and beyond the ends of the distribut- 
ing-beater. 

SAW-SETTING MACHINE.— Pierre Sicotte, as- 
signor to the Helmers Manufacturing Company, Leaven- 
worth, Kan. It is the purpose of the present invention 
to provide a machine designed to set the teeth of circu- 
lar and hand saws, without requiring the services of a 
skilled mechanic. Pivoted at one end of the frame of 
the machine is a saw-carrier gnide carrying a swinging 
nut. On the guide a saw-carrier slides. An adjusting- 
screw engages with the nut to shift it and the carrier. 
When the nut is swung out of engagement with the 
screw, the saw-carrier can be shifted longitudinally on 
ita guide until the saw is about in proper position rela- 
tively to its anvil. The nut is then made to re-engage 
the screw. The screw is next turned so as to shift the 
nut and the saw-carrier to adjust the saw minutely and 
bringtheteethin proper relation to the bevels of the 
anvil. 

MACHINE FOR CLEANING FRUIT.— Benjamin 
B. and James H. Wright, Riverside, Cal. This inven- 
tion is an improvement upon a machine devised by the 
same inventors. The improved device provides a me- 
chanism for connecting and diiconnecting the brush- 
supporte, thereby enabling an operator quickly and 
accurately to substitute perfect brushes for old ones, 
while the machine is in operation. The hacks of 
the brushes, moreover, are so made that the fruit wUl 



find ready entrance into the machine ; and the supports 
for the brusbes are constructed so that they may be se- 
curely and readily applied to the carrying- wheel. 



Railway-Contrivances. 

COUPLING FOR AIR-PIPES OF RAILWAY- 
CARS.— Millard F. Sinclair, Humbolat, Tenn. In 
the coupling a hollow-coupling-head is included, in which 
a spring-controlled valve is located, adapted normally to 
cut off the communication between the front and rear 
of the head. A piston is connected with the valve, which 
piston extends out through the front of the coupling- 
head. A guide is connected with the valve ; and a key 
locks the guide. Should a train break, the valve In the 
coupling of the last car of the first section will automati- 
cally close, while the valve in the forward car of the de- 
tached train-section will remain open, permitting the 
escape of air, and thereby applying the brakes. The de- 
tached cars will thus be stopped after traveling but a 
short distance. 

METHOD OF AND DEVICE FOR CONNECTING 
RAILWAY-RAILS.— Charles K. Freer, Port Clin- 
ton, Ohio. The abutting railway-rails are provided 
with diagonally - located and oppositely -inclined re- 
cesses at their end portions, the recesses in the 
ends of the rails being so placed that, when the 
rails are brought together, the outer ends of the 
recesses will register. A plug is locked within the 
recesses and conforms with their combined contours. 
Rails thus joined cannot sag ; nor can they be drawn 
apart unless the connecting plug be separated. 



miscellaneous Inventions. 

MARKING-STAMP.— Theodore H. Sorlien, Gran- 
ite Falls, Minn. This hand-stamp is designed for re- 
tail merchants and is arranged to mark simultaneously 
the cost and selling price of goods. The device consists 
of a stamp in which two magazines are provided, one car- 
rying types representing the cost-mark, and the other 
carrying letters or figures representing the selling-price. 
The magazines are adjustable to permit a number of 
these types to be slid ont and assembled in a printing- 
form, and there temporarily locked until the form re- 
quires to be changed, 

AUTOMATIC STOOL.— Charles H. Greb and Eu- 
gene B. Heid, Canal Dover, Ohio. The invention is an 
improvement in automatic stools of that class, wherein 
the arm bearing the stool at its upper end, is pivoted at 
its lower end in a suitable base secured to the fioor. 
The invention provides mechanism whereby the adjust- 
able stop for limiting the movement of the stool-arm is 
arranged out of the way of the mop or broom used for 
cleaning the floor ; and the spring for actuating the arm 
is so incased and protected that it cannot be put under 
tension by the foot of a person on the stool. 

MINER^S LAMP John D. Williams, Sherodsville, 

Ohio. The bowl of this miner^s lamp has an open end 
tube which is pendent from a collared aperture, and 
made imperforate. The cover is made independent of 
and detachable from the lamp-bowl upon which it fits. 
A pendent wick-tube is mounted within the bowl-tube 
and contains a wick which takes up the gasoline or other 
hydrocarbon used. The arrangement of parte is such as 
to render the lamp safe from explosion, to adapt it to be 
safely filled when lighted, and to increase its strength 
and durability. 

SLATE-CLEANER.— John H. Wellborn, Agricul- 
tural College, Miss. The present invention provides a 
simple slate-cleaner, the water-reservoir of which is 
made of a single blank, bent and rolled to form a 



cylinder in which a cleaning-piece and a drying-piece 
are inserted. The body of the cleaner being filled with 
water, the cleaning-piece will be moistened ; and the 
device is ready for use. 

CIGAR-BOX.— William Trlbble, Alton, 111. It is 
the object of this invention to provide a cigar-box so ar- 
ranged that the cigars may be successively drawn out by ' 
mechanical means— such, for instance, as in the coin- 
controlled vending-machine already patented by the in- 
ventor and described in thesie columns. The drawing- 
device is passed back and forth between the layers of 
cigars, with the fast end extended over the top layer. 
The free end passes under the lower layer and is de- 
signed to project through an opening at the bottom of 
the box. By pulling on the drawing- device, the cigars 
are discharged one at a time through the opening. 

CIRCULAR SIIINGLE-SAW.— Sieve T. Johnson, 
Trinidad, Cal. The saw comprises a central section 
having a boss and a flange projected outwardly beyond 
the boss, a rim- section having teeth at its outer periphery 
and transverse, seraicylindrical recesses in its inner 
periphery, and screws extending through the boss and 
in the recesses of the rim-section. When it is desired to 
remove a worn-out or broken rim-section, it is necessary 
to remove only ths screws, and then to lift the rim- 
section from the boss After a tew rim-section has 
been substituted for the old, the screws are replaced. 

ELECTROTYPE. — William T. Barnum, New 
Haven, Conn. The electrotype devised by this inventor 
is simple in construction, and is designed greatly to re- 
duce any strain incident to its use in the printing-press 
and largely to diminish the weight of the skeleton baso. 
The pripting-block has flanges constituting the body of 
the block and having a set of registering apertures in 
which strengthening-rods are fitted serving rigidly to 
support the flanges, one against the other. 

PHOTOGRAPHIC MAGAZINE-CAMERA.-Alfred 
Lechi, Manhattan, New York city. The camera con- 
tains a pile of double plate-holders which travel in 
grooves in the casing. A slide is movable in the casing, 
and has spring-hooks for moving the lowermost plate- 
holder from under the pile on the forward movement of 
the slide. The slide is also provided with bars for push- 
ing the removed plate-holder into position for exposure 
on the return motion of the slide. By means of a spring 
operated mechanism controlled from the outside of the 
casing, the movements of the slide can be controlled. 

INCANDESCENT MANTLE. — Joseph Lederer, 
Manhattan, New York city. This invention provides a 
mantle which need not be burnt at the factory, nor 
impregnated when burnt in collodion in order to pre- 
vent the breaking of the delicate residue which com- 
poses the mantle. After the mantle has been impreg- 
nated with the salts usually employed, it is stiffened 
with a solution of collodion and camphor, and then 
folded to form creases. The mantle, in use, is hung 
from the usual bumer-hook. Then by igniting the 
mantle, the fabric, as well as the srlution of collodion 
and camphor, will be burnt away ; and after the 
burner is lighted, the residue will form the usual 
mantle. 

NKCKTIE-FASTENER. — William M. S. Miller, 
Sewickley, Pa. The fastener is formed of a single piece 
of wire, bent to form loops which engage the collar and 
the collar-button. The device, when in position, is in- 
capable of lateral dislocation, a disadvantage common to 
many necktie-fasteners. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please send 
the name of the patentee, title of tbe invention, and date 
' of this paper. 
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The charge for inaertion v/nder this head is One Dollar a 
li/ne for each i/nsertion : about eioht words to a line, 
AdvertUementa must be received at publication office 
as early as Thursday mominQ to appear in the folloW' 

inQ week's issue. 



Marine Iron Works. Chicaso. Catalotrue free. 

I'. ?^." Metal Polish. Indianapolis. Samples free. 

O isdiine Brazing Forge, Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co.. W aterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co..Chagrin Fall8,0. 

6-in. Reflect'g Telescope. Al, cheap. Tydeman, Cam- 
den, N. J. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Order White Metal & Brass Pattern Letters & Figures 
of H. W. Knight & Son, Seneca Falls, N. Y. Drawer 1115. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. F0( t of East 13Sth Street, New Y^ork. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, f4. Munn & Co.. publishers, 361 Broadway, N. Y. 

93^ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 




mvm 



HINTS TO CORRESPONDENTS. 

[V antes and Address must accompany all lettere 

tir no attention will be paid thereto. This is for om 

information and not for publication. 
ICcterenees to former articles or Answers should 

srive date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

ue repeated : correspondents will bear in mind thai 

«oine answers require not a little research, and. 

th' nigh we endeavor to reply to all either by lettej 

or in this department, each must take his turn. 
IBiii yers wishing to purchase an^ article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing; or carrying the same. 
Special Written Inroriiiatlon on matters ol 

personal rather than general interest cannot be 

expected without remuneration. 
Sclentiiic American Siippleinents referred 

to may be had at the office. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent Cor examination should be distinctly 

marked or labeled. 



(7G49) P. H. W. asks: 1. What causes 
the report when a cannon is fired ? A. The liberation 
of the powder gases at the muzzle of the gun. 2. Does 
the report obtain at the moment the projectile leaves the 
muzzle of gun? A. Yes. 3, Does the recoil take place 
before the ball is half way out of the gun ? A. Recoil 
commences at the instant when the projectile begins to 
move down the bore. 4. Docs the force of the powder 
gas exert itself up to the moment the shot leaves the 
muzzle ? A. Yes. 5. Does the air in front of the pro- 
jectile, when the gun is fired, offer much resistance to 
projectile when same is near the muzzle of gun? A. 
The air is expelled from the bore by the projectile and 
oflEers resistance during the whole travel of the projectile 
through the bore. 

(7650) T. C. writes: In answer to query 

No. 7618, March 35, " Is it possible for a man to know 
the direction in which he is going if he were inclosed in 
a box with nothing except a compass ?'^ I understand 
H. J. D. to mean the box to move carrying the occupant 
with it. If the box were placed on a car, with the occu- 
pant not knowing to which end the locomotive was at- 
tached, he could not tell in which direction he was mov- 
ing, even with the aid of a compass. The compass tells 
or shows you the name of the direction you are moving. 
You must know the direction by observation. A. Query 
7618 was answered with the understanding that the cor- 
respondent wished to know if a compass needle would 
indicate direction when inclosed in a box. This seemed 
to us to be the only reason for referring to the compass 
at all. Several other correspondents have written us, 
suggesting that the meaning of the question is. Can a 
man tell in what direction he is being carried, if he can- 
not see? This question requires no compass. To this 
question we answer, we do not know any general answer. 
We think some men can. We are sure others cannot. 

(7651) J. B. A. writes: Please state fully 
through your interesting paper how scientific men deter- 
mine the sun'e distance. When and where were the 
last measurements taken? Is 0?,800,000 miles the aver- 
age distance, or the distance when the earth is nearest 
the sun? Is the above distance correct ? A. One of the 
earlier methods for finding the sol»r parallax that were 
in anyway reliable was that of Halley, by transits of 
Venus. From observations of the transits of Venus in 
1761 and 1769 Laplace and Delambre computed the 
parallax or angle of the earth^s diameter as seen from 
the sun to be 8'6" to 8*8", making by triaugulation a dis- 
tance of 95,000,000 and 93,890,000 miles. Hansen, by his 
researches upon the motion of the moon in 1854, corrected 
Enckes^ computation made in 1824, making the sun^s dis- 
ir.nce '91,8^,000 miles. The latest discussion by New- 
co:n'i from all the previous observations, including the 
velocity of light as observed by Michelson. has estab- 
lisbsd the solar parallax at 8*85", which has been adopted 
and used in the computations for the Nautical Almanacs. 
I c is based on darkens value of the earth^s radius of 
3^>6i'3 miles, making the sun^s distance 9^373,000 miles. 
The Paris Astronomical Conference, in 1896, adopted 
8 8'' as the value of the solar parallax, and after the year 
1900 this is to be used by all nations for their nautical 
almanac computations. It makes the sun^s mean dis- 
tance 92,897,000 miles. A description of the various 
methods that have been used for determining the paral- 
lax, which is a most interesting one, giving diagmms and 
formulas that we cannot produce in Notes and Queries, 
is contained in a chapter in Young's *' General Astrono- 
my/^ wkick W6 MB furnieh mailed at $3. 



NEW BOOKS ETC. 

The Purification of Sewage. A 
Brief Account of the Scientific Prin- 
ciples of Sewage Purification and 
their Practical Application. By Sid- 
ney Barwise, M.D. New York : D. 
Van Nostrand Company. 1899. Pp. 
i-xii., 150. Price $2. 
The present volume Is a small book upon a large sub- 
ject, but there is no objection to this when a book is of 
a high technical quality like the volume before us. The 
chemistry of sewage, the varieties of sewage, and the 
changes it undergoes, as well as river pollution, rain 
treatment, precipitation, filtration, are all adequately 
treated in addition to the new departure, "bacterio- 
lysis." 

Electricity in Town and Country 
Houses. By Percy E. Scrutton. 
Second Edition, Westminster, Lon- 
don : Archibald Constable & Com- 
pany. 1898. Pp. 148. Price $1. 
This little book will doubtless prove valuable to those 

who wish to get some general information about the 

subject, and who do not care to go very deeply into it. The 

book does not call for special mention. 

The Dawn of Reason; or. Mental 
Traits in the Lower Animals. 
By James Weir, Jr., M.D. New 
York : The Macmillan Company. 
London : Macmillan & Company, 
Limited. 1899. Pp.234. Price $1.2*5. 

Dr. Weir is already known to the readers of the 
SciENTiPrc AuBRiGAN by reason of his numerous 
articles of high scientific value. In '* The Dawn 
of Reason" he deals with such subjects as "The 
Senses in the Lower Animals,^^ " Conscious Determina- 
tion," "Memory," **The Emotions," "^sthcticism," 
"Parental Affection," *' Reason," and others. It is 
a rather difficult book to classify, but it is a very read- 
able one, and is worthy of attention by all who are in- 
terested in any way in natural history or psychology, 
and shows that the author Is an original thinker. 

Steam Boiler Practice. In its Rela- 
tion to Fuels and, their Combustiort 
and the Economic Results Obtained 
with Various Methods and Devices. 
By Walter B. Snow, S.B. First Edi- 
tion, First Thousand. New York : 
John Wiley & Sons. London : Chap- 
man & Hall, Limited. 1899. Pp. 297. 
Price $3. 
There alwaysseems to be room for anew book on steam 
boilers. Hardly a month goes by without one coming to 
the editor's table. The book before us treats of the sub- 
ject in a somewliat diflEerent manner to books which 
have preceded it. It deals particularly with the results 
obtained, rather than with a detailed description of the 
methods and devices employed to secure the economical 
combustion of fuel in connection with a steam boiler. 
The appears to be ample room for a work which, while 
simple in its treatment, shall deal primarily with effect 
rather than with causes, and which shall undertake to 
indicate the possible gain or loss to result from a given 
arrangement and shall point toward the highest efficiency 
in steam boiler practice. The author has performed his 
task in a very creditable manner. 

Hardware Store Business Methods. 
Compiled and Edited by R. R. Wil- 
liams, Hardware Editor of The Iron 
Age. New York : David Williams 
Company. 1899. Pp. 200. Price $1. 
Business nowadays has been brought to such a fine 
point that the merchant has actually to be taught meth- 
ods of business, and no up-to-date merchant will hesitate 
about accepting methods which will tend to decrease his 
expenses or render his accounts more accurate. It would 
be gratifying if every kind of business should have a 
manual such as is no w offered to those in the hardware 
trade. It is a book which can be confidently commended. 

Enghneers' Handy Book. Containing 
Facts, Formulas, Tables, and Ques- 
tions on Power, its Generation, Trans- 
mission, Measurements, etc. By 
Stephen Roper. Revised and greatly 
enlarged by Edwin R. Keller and 
Clayton W. Pike. Philadelphia : 
David McKay. 1899. 16mo. Pp. 844. 
Profusely illustrated. Pocketbook 
style, full leather, gilt edges. Price 
$3.50. 
The great value of Roper's well known pocketbook is 
evidenced by its being in its fifteenth edition. We have 
yet to learn that any poor book has reached any- 
thing like this sale. It is filled with the most valuable 
information, giving exactly what the engineer, and, 
specially, the young engineer wishes to know. Alath- 
ematics are avoided as far possible, and all of the 
problems in the book can be solved with the aid of 
arithmetic. The book Is thoroughly practical, and, 
for this reason, it appeals to all practical men. There 
are a large number of questions annexed which will 
prove of great value to young men who are anxious 
to obtain engineers' licenses. The boiler, the steam 
engine, the steam engine indicator, gas and gasoline 
engines, materials, th.ir properties and strength, are al) 
considered. There is a discussion of experiments in 
electricity and an explanation of the dynamo, motor, 
batteries, switchboard, telephones, bells, annunciators, 
alarms, etc. The book is got out in very handsome 
form and can be carried in the pocket. It is a most ad- 
mirable book. 

The ABC Universal Commercial 
Electric Telegraphic Code. Spe- 
cially adapted for the use of Finan- 
ciers, Merchants, Shipowners, Brok- 
ers, Agents, etc. By W. Clauson- 
Thue. New York : The American 
Code Publishing Company, 83 Nassau 
Street. 1899. 8vo. Pp. 480.' Price 
$5. 
A telegraphic code is absolutely indispenBableUn com- 
mercial transactions where the telegraph or cable is 
utilized, aod there are a vast number of systems in use. 
The ABO code has an enviable reputation for being one 



of the most usable, and it certainly appears to be the 
most flexible. The present edition contains nearly 35,000 
sentences, including names for products, rates, numbers, 
quantities, and a large number of special words which 
may be osed by the owner of the volume for special pur- 
poses. The selection and arrangement is most admi- 
rable. 

Meteorological Observations. Made 
at the Adelaide Observatory and 
Other Places in South Australia and 
the Northern Territory during the 
Year 1895. Under the Direction of 
Charles Todd. Published by authority 
of the Government of South Australia, 
Adelaide : Printed by 0. E. Bristow, 
Government Printer, North Terrace. 
1898. Pp. 75. 

The History of Mankind. By Prof. 
Friedrich Ratzel. Translated from 
the Second German Edition by A. J. 
Butler. With Introduction by E. B. 
Tylor. With colored plates, maps, 
and illustrations. Vol. III. London : 
Macmillan & Company, Limited. 
New York : The Macmillan Compativ, 
1898. Pp. 599. Price $4. 
Prof. Ratzel is known to be one of the greatest ethnol- 
ogists in the world, and his book shows a wonderful 
advance over its predecessors, such as Pritchard, Smith, 
Wood, etc. The present volume (III.) deals with the 
negro races In the interior of Africa and the west of 
Africa. Then the cultured races of the Old World are 
taken up, including the races of Africa and Asia, and 
finally the Europeans. The publishers have brought out 
the volume in a most sumptuous form. It is profusely il- 
lustrated, and there are eleven colored plates and several 
maps. The quality of the illustrationsdeserves particular 
mention, for too often in books of this kind the question 
of illustration is disregarded, owing to the great expense, 
and it is satisfactory to see the life work of a great au- 
thority properly clothed. The book can be most warmly 
commended to all who are in any way interested in ethnol- 
ogy, and we regard it as one of the most remarkable con- 
tributions which have been made to the subject. We 
hope to give an illustrated review of this great book In 
our Supplement at some future time. 

A Treatise on Photographic Op- 
tics. By R. S. Cole, M.A. New York : 
D. Van Nostrand Company. 1899. 
12mo. Pp. 330. Price $2.50. 
A new work on this subject has been needed for some 
time, and the author has admirably acquitted himself of 
a difficult task. The object of the treatise is to provide 
an account of the principles of optics in so far as they 
apply to photography. The error of making it too ab- 
struse, which would place it out of the reach of all but 
professional mathematicians or physicists, has been 
avoided. To make the mathematics as intelligible as pos- 
sible, meet of the results have been Illustrated by worked 
numerical examples. 

Latest Science. J. E. Harvey, Mos- 
cow, Idaho. Price 10 cents. 
A new law in chemistry, claiming verification from 
action in double star system& Curjous conclusions from 
peculiar premises. 
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TO INVENTOBS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procunufr patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office Scientific American, 
361 Broadway. New York. 
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[See note at end of listabout copies of tbeee patents.] 



ORDINARY RATES. 

Inside Pane, each insertion. > 75 cents a line 
Back Page* each insertion* > > $1.00 a line 

^^For some classes of Advertisements, Special and 
HMfiier rates are required. 

The above are cbarges per agate line— about eiifht 
words per line. This notice shows the width of the tine, 
and is set in agate type.' li^neravingB may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fullowine week's issue. 



Advertising appliances, etc., means or apparatus 
for producing and ezbibiting animated or 

changing pictures on, W. Kriese-Greene 623,242 

Advertising purposes, apparatus for, A. M. Mars- 
den 633,486 

Agricultural Implement tooth, J. B. Wilson 623,390 

Alarm. See Engineer's alarm. Fire and burglar 
alarm. 

Alloy, metallic, J. P. Fullerton 623,209 

Ammunition belt, F. M. Garland 623,243 

Angle bar, J. C. Towell 623,191 

Annealing box, Francis & Burgham 623,146 

Back pedaling brake, W. I'aylor 623,387 

Back pedaling brake, A. W. Waters 633,497 

Bag making machine, Mlllhiser & Doeppe 623,411 

Barrel hoop, W. D. Marshall (reissue) 11,735 

Bearing, ball, ¥. E. Mathewson 623,327 

Bearing, carriage axle, S. K. Bailey 62;^,466 

Bee feeder, C. l. Foster 623,360 

Belt, waist. H. J. Gaisman 633.362 

Bicycle, S. Nefzger 623.379 

Bicycle, E. C. Noe 623,173 

Bicycle, R. De Saussure 623,430 

Bicycle and carrier, combined, G. W. Dunsworth 623,144 

Bicycle brake, J. H. Bullard 623,498 

Bicycle lamp bracket, C. E. Whltmarsh 623,45,1 

Bicycle rack, M. Hamilton 623,245 

Bicycle saddle, W. L. Davis 623,238 

Bicycle support, B. Peisen 623.431 

Binder for pamphlets, etc., A. Meier 623,4S7 

Bit. See Bridle bit. 

Blind fastener. S. Walker 623,266 

Board. See Lap board. 
Boiler. See Steam boiler. 

Bookcase base, traveling, D. E. Hunter. 623,157 

Book, collector's bill, G. C. Ward 623,449 

Book page indicator. J. P. McCluskey 62;1.415 

Bottle package, H. H. Higham 623.472 

Bottle stopper, C. N. Brisco... : 62.'!,304 

Bottles, etc., stopper for, J. E. Farrell 623,369 

Box. See Annealing box. Journal box. Junc- 
tion box. Work box. 
Box blanks, machine for step mitering, F. P. 

Rosback. 623,268 

Boxes, machine for applying metal strips to, M. 

R. Partzsch 623,332 

Bracket. See Bicycle lamp bracket. 

Brake. See Back pedaling brake. Bicycle brake. 

Breast shield. B. Murray „ 623,413 

Bridle bit, E. Payne .„ 623.3,-!3 

Brine, purifying, G. N. Vis 62.S.295 

Bronzing machine, Adams & Masters 623.19T 

Brush, blacking, J. R. De Witt 633,31« 

(Continued on paye til) 




*»■ Foot power 

Otar * Screw 

...cutting 
I OfHAe Automatic 
kCIIII69 Cross feed 

Oand ll-inch Swing. 

New and Original Features 

Send for Catalogue B, 
Seneca Falls Mfg. Company, 
695 Water St„SeaecaFalla,N.r- 



.POWER& FOOT I SHARERS, PLANERS. DRILLS. 
I Jk-rU^ C MACHINL SHOP OUTFITS. TOOLS 
kM#^ I ^^ O.' AND SUPPLIES. CATALOGUE TRLL 

SEBASTIANLATHECO. 120 CULVERT ST. CINCINNATI. 0. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

Crand drill CO. 1 



Send for Catalogue. 



1 00 Broadway, New York. 



NEVERSLIP 




Bar Belt Dressing 

It ^ves a smooth, pliable and adhesive 
surface, and saves Belts, Power and 
Wear of Machinery Beaiines. Also 
adapted to Canvas and Kuboer Belts. 
Box of 12 Bars, $3.00, sent on Trial. 

Ulorcester, mass., U. $. J1. 




The Forbes Patent Die 
Stocks for Hand or Power. 

It can be used as a power machine 
in the shop or taken from tbe base 
and carried out as a hand machine. 
K^~ Send for Descriptive Catalogue, i 

CURTIS & CURTIS, No. 78 H. or p. Machine 
6 Garden St., Bridgeport. Conn. Ran^e ^ to 4" R. H. 

Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it wilh 
water. Always ready for use. Sim- 

SlestiD construction, ii:ost e£Bcient 
1 operation. 

^" Send for catalogue and prices. 

W. F. & JNO. BARNES CO. 

1999 Ruby St.. Rockford, IM. 




WOODWORKING MACHINERY. 

Por PlaninK Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

ly Correspondence Solicited. 
Illustrated 312-paee Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street. 

Cincinnati, Ohio. 



^r» 




New Microscope for Nature Study 

and for use In the Examination of Ores, 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 ns. Lfe'^l IS* 

" 3t C 




ing power of about 100 diameters, 1 sel of 
12 prepared slides of insect parts an d other 
interesting specimens, all in case, $ 16.00 
I^T" Ask your nearest Optician for it. 
QUEEN & CO., Inc. 
.Optical and Scientlflc Instrument Works, 
1010 ChestnntSt., Fhila., Pa. 
WriUfor Lircular. 59 Fifth Ave,, New York. 

"A Me M Tells Of Tools." 

All about every known Tool, large and 
small, and its uses, size, weigbt, and 
present market price. Every Tool de- 
scribed and illustrated by fine and ac- 
curate cuts Send at once for MONT- 
GOMERY & CO.'S thorouKhly up 
to dale TOOL CATALOGUE lor 
1898* 510 pages with index. Pocket 
size 6i4xiH, rounded edges and stitched 
covers. Every foreman of workshop 
or factory should have a copy. Mailed 
for 25 cents by 

MONTGOMERY & CO. 
105 Fulton Street, New York. 





PRESSES, DIES and 

Special « macbinery 

For Sheet Metal Workers. 

West Mfg. Co., BufTalo, N.Y., U.S.A. 

If you want the best CHUCKS, buy Westcott's 

Little Giant Doable Grip 

Drill Cbiicks, Little Giant , 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks, Cut- / 

tinR-ott I 

Chucks.Scroin 

Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Cfbnck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First prizk at Columbian Exposition, 1893. 
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Some Engines 
and Pumps 

develop jj per 
cent less power 
than they should 
because the en- 
\gineer thinks Ws 
cheaper to use 
ordinary packing 
\ instead of 
'^DanieVs Perfect 
\ Piston Packing^ ^ 
(P. P. P.) 

jQuakerCityMlierliO. 

SPDd for a copy of a sensible 
booklet on Packing. 



409 Market St. 
Philadelphia. 

27-17 



ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post. 
Designed for tbreadinf; the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe yi to 1 inch; the 
other for pipe IH to 2 inches, 
inclusive. Uses the ret^ar 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
SBJticulars. The Armstronff 
Ifg. Co., 139 Centre Street. 
New York. Bridgeport. Conn. 





The Perfection of Pipe Threading 

is admitted to b e reached when our 
No. 9% PIPE THREADING 
MACHINE 

is used. As a hand aiacbine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is, that it 
has no arbitrary lead screw for deter- 
mininK style or pitch of thread to be 
cut. J^* Send for Catalogue. 

THE MERREIili MFG. CO. 
501 Curtiss St., Toledo, Ohio. 

The Pratt & Whitney Co. 

Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
I®" Send for particulars. 

HARTFORD, CONN. 

New IfoRK : Cor. Liberty and Greenwich Sts. Boston: 
281 li'ranklin St. Bcfpald : Cor. Seneca and Wells Sts. 
Chicago : 42 and 44 Soutb Clinton Kt. 




"ON THE LEVEL." 

You see in an instant Just "where" 
yonr work is out by usine the " Which 
Way" Pocket Level. Size of a silver 
dollar. % inch thick, neatly nickeled. 
Sample TO cents. ' 'Oliver catalog free. 
E. G. SMITH. Columbia, Pa., fj. S. A. 



On Receipt of Ten Cents in Htamps (practically 
25^ of retail price) n^e vrill send you one of our 



1-2 INCH AUGER BITS 




A fine cutting tool, perfect clearance, especially gooa in 
hard wood and for end boring. Send ior Gir. S. A., free, 

THE FORD BIT CO. , Holyoke, Mass. 




?gu USE GRINDSTONES P 

If so, we can suppiy you. Ah sizes 
mounted and iiiiinouiited, always 
kept in stock. Rememoer, we make a 
specialtyof 8electin>r atones for all spe- 
cial purposes. 1^" Ask for catalogue 

The CLEVELAND STONE CO. 

2d Floor, Wilshire, Cleveland, 0. 




NICKEL 

AHV 

Electro-Plating 

Apparatus and Hattriai. 

THE 

Hanson &VanWinkle 

Co., 

Ne^vark, N. J. 

138 Liberty St., N.Y. 

30 & 32 S. Canal St, 

Chicago. 



# O^ D I D K D Points nicely tempered. ^ 
^ 9^^ ff% I ^ K Im ■ Knurled sleeve nickeled. ^ 

♦ ^___ ^ Length,* 

I g' ^mga ai ii i ii i . Hi.««i l>i ' ' ' — — with « 

A " f-^s^^^^^ms^^^mmmm short point, 9 a 

Z ' ______ In.; wfth longX 

^ Price 45c. Ga^ ^ gII3 point, 12 in. J 

* tsr Catalogue of Fine Tools free. ♦ 

t r."s^ STARRETT SS:. Athol, ».*s*.»a-. t 



ESTABLISHEID 1850. 

THE DEFIANCE MACHINE WORKS 

ri«t-r°ij DEFIANCE.OHIO.US.A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERY 

FOR HUB, &POKE, WHEEL, BEND- 
ING, WAGON, CARRIAGE. SHAFT, 
POLE,NECK- YOKE.SIN&LE-TREE, 
HANDLED BARREL- HOOP FACTORIES. 

LARGEST IINE IN THE WORLD 
SATISFACTION GUARANTEED- 



Fello- B«Ddiiig MubiDB 



Buckle. M. W. Lynch 623.252 

Buckle, suspender, J. K. Molloy 623,489 

Buckle, suspender. M. Rubin 623,429 

Burner. See Gas burner. 

Burner. H. F. Smith 623.386 

Butter, machine for cutting, forming, and de- 
livering blocks or pats of, J. C. Lawson 623.165 

Button setting machine. O. W. Ketchum 623.163 

Cab. hansom. J. 1j. Lawrence (reissue) 11.734 

Cake icing apparatus. J. Schinneller 623,185 

Calendering machine. L P. Dillon 623,204 

Can. See Measuring can. Oil can. 

Can. G. H. Perkins 623,334 

Can lid or cover, milk. W. H. Neiman. Jr 623.380 

Car coupling. G. C. Harlin 623,211 

Car coupling, automatic. G. A. Hermanson 623,471 

Car door. G. P. Jones 623,282. 623,283 

Car door fastening, R. C. Scheuck 623,259 

Car seat, W.M. Noreross 623,255, 623.256 

Oar step and platform. N. Gray 6*23,401 

Car step, folding. N. Gray 623,400 

Carbureter. A. M. Lara 623.321 

Carriage, child's. G. Fischer 623.308 

Carriageperch connection, 8. R. Bailey.... 623.123. 623.125 

Chain and chain wheel, drive, A. C. Scnaefer 623,431 

Chalice holder. C. Forbes 623,468 

Channeling machine. A. F. Littlefleld 623.325 

Chlorin. obtaining. Vogt & Scott 623.447 

Cider press, J. H. Hoover 623.280 

Cider press, J. H. Jennings 623,281 

Cigar lighter, electric. W. F. Kessler 623.480 

Cigar making machine. J. Ijacoste 623,406 

Cigar making machine. C.J. Lacoste 623,407 

Clamp. See Colter clamp. Rope clamp. . 

Clarinet, Penzel & Muller 623,422 

Cleaner. See Street cleaner. 

Clock winding indicator. A. G. Jacobs 623,158 

Clod crusher, leveler. and cultivator, combined, 

R. Peet 623.179 

Clothes pin. M. E. Thompson 623,442 

Coat hanger. C. S. Comstock 623.234 

Cock for gas or liquids, safety, McOsker & Gar- 

vey 623,331 

Cock. gas. E. B. Jacobson 623.161 

Coffee pot. E. H. Morrison 623,490 

Coffin case, L.O.Brown 623,273 

Colter clamp. H. W. Smith 623,2e.^ 

Column, sectional wood. F. C. Brooks 62.1,272 

Comb, G. Brain 623.201 

Commode attachment, P. A. Smith 623.189 

Compass or drawing instrument, Veronese & 

Guadagnini 623,227 

Conveying apparatus. T. S. Miller 623,328 

Cooler. See Ore cooler. 

Coupling. See Car coupling. Hose coupling. 

Tbill coupling. 
Crusher. See Clod crusher. 

Curtain fixture. R. E. Johnson 623,lfi2 

Cutter. See I'hread cutter. 

Cycle crank axle. A. Jerome e2.3,.373 

Cycle driving gear, J. R. K. Law 623,323 

Cycle lock, S. Schadle 623.184 

Cycle support. W. Wendler, Jr 623,298 

Cylinder lock. W. E. Parker 623,287 

Dampening apparatus. W. ORourke 623.257 

Damper, stove, Ohnemus & Sanner 623,417 

Delivery apparatus, coin freed, T. De Vos 623,464 

Dental handpiece. J. G. Hailer ; 623,469 

Dipper socket. G. W. Knapp 623,319 

Dish drainer and colander, combined, C. M. Hal- 

vorsen ; 623,366 

Display rack. J. B. Crowder 623.396 

Drier. See Hair drier. Rotary drier. 

Drilling machine. H. H. Cummings 623,140 

Dye and making same, anthrarufln, R. E. 

Schmidt 623,220 

Dye and making same, chrysazin. R. E. Schmidt 623.219 

Dye and making same, green wool, H. Weil 623,346 

Eaves trough hanger. W. Heib 623.369 

Egg boiling device. N. O. Bond. 623,200 

Electric accumulator. A. Werner 623.195 

Electric current controller. J. B. Breeding (;23.393 

Electric light hanger. Gierth & Peters 623.363 

Electrical break. T.B. Kinrrtide 623.317 

ElectricJilsparkgap. T. B. Kinraide 623,318 

Elevator starting apparatus, electric. D. H. Dar- 

rin 623,141 

Elevator switch, electric. D. H. Darrin 623.142 

Elevators, speed regulating device for hydraulic, 

F. E. Herdman 623,151, 623,152 

Embroidery frame. N. Allen. 623,301 

Engine. See Explosive engine. Gas motor en- 
gine. Gas or steam engine. Hydraulic en- 
gine. Rotary engine. 

Engine. T. L. Litwiller 623,168 

Engineer's alarm, H . De Wallace 623.503 

Explosive engine. E. J. Stoddard 623,190 

Eyeglasses, L. B. Hilborn 623,212 

Fan. electric. S. L. Shellenberger 623,433 

Fastening device, W. E. Lindsay 623,187 

Fastening device. L. A. Valdettaro 623,193 

Faucet, measuring, E. Boening 623.302 

P'eed water heater. C. H. Hutchinson 623.216 

Feeding device for boilers, automatic, F. J. 

Weiss 623,229 

Fence post, H. J. Donahoe 623,205 

Fence post. J. A. Riggs 623,181 

Fence stay wires, apparatus for applying wire, 

O. E. Simmons 623.187 

Fence, wire. A. J. Bates 623,129 

Fifth wheel, vehicle. H. C. Swan 623.342 

File for holding loose papers, G. Edel 623.466. 623.467 

Filter. M. Levi 623,324 

Filter, water. S. M. Suinan 623,439 

Fire and burglar alarm, automatic, H. E. Thomp- 
son 623.441 

Firearm breech bolt. A. V. P. M. Bertbier 623.459 

Kire hydrant or turret, rotary. E. F. Steck 623.341 

Fire, means for preventing spread of. R. Bugge. . 623,305 

Fireproof awning and curtain. J. A. Sprinkel 623.385 

Fireproof material, C. L. H. De Hundertmark 623,247 

Fireproof structure. G. Sprickerhoff 623.438 

Fireproof structure and material therefor. J. M. 

Stimpson 623.492 

Fish hook. T. A. Schlaebitz 623.289. 623,290 

Fly screen. F. W. Van Tuyl 623.445 

Founding and moulding. A. F. Cotbias 623.203 

Foundry plant. W. W. Doolittle 623.355 

Frame joint. H. L. Trebert 623.495 

Fuel, artificial. H. Wolff 623.504 

Furnace attachment. Lindsay & Saunders 623.408 

Furnace door. J. Whittle 623,452 

Furnaces, mechanical feeder and stoker for, J. 

Kudlicz 623,284 

Game. F. Van Hennik 623.344 

Gas burner. R. M. Crossland 623,237 

Gas generating machine, acetylene, F. E. Por- 
ter 623,425 

Gas generator, acetylene, J. Carlson 623.132 

Gas generator, acetylene, A. Kay 623,477 

Gas machine, acetylene. S. D. Kopf 623,481 

Gas motor engine. E. J. Stoddard 623.224 

Gas or steam engine, oscillating, J. H. Frew 623,361 

Generator. See Gas generator. 

Glass finishing machine. H. Scbreiber 623,291 

Gold and silver bearing solutions from ores or 
slimes, apparatus for separating. G. S. Dun- 
can 623,465 

Grading and ditching machine, road, J. W. Cor- 

nett ; 623.395 

Grave filling machine. J. Paugh et al 623.419 

Grinding chilled rolls, machine for. A. L. Kelly.. 623,31-4 

Gun. magazine bolt. J. Hylard 623,475 

Hair drier, lady's, Hillerman & Rossi 623,153 

Hammer, C. 1. Yonge 623,455 

Hand extender. F. L. Crane 633,235 

Handle. See Tool handle. 

Hanger. See Coat hanger. Eaves trough banger. 
Electric light hanger. 

Harrow, U. D.Miller 623,488 

Hat, W. P. Gammons. Jr 623,148 

Hat sizing roller, J. Marshall 623,285 

Hay press. F. V. Burner 623.394 

Hay rake. L. W. Wilson 623.299 

Head rest for chairs, adjustable. S. N. McCloud. . 623,414 
Heater. See Feed water heater. 

Heating apparatus, C. H. Crocker 623,138 

Heating apparatus, fan blower. W. E. Allington 623,348 

Hinge, spring. C. V. Flanington 623.367 

Hitching device. Vader & Cross 623,226 

Hoeing machine, plant. G. N. I'bompson 623,225 

Hook. See Fish hook. Snap hook. Trousers 

hook. 
Hoop. See Barrel hoop. 

Horseshoe plate. E. Hegstedt 623,150 

Hose coupling, J. A. McCrory 623,416 

Hosenozzle, self closing, F. D. Bartlett 623.128 

Hot air register and ventilator, W. S. Tuttle 623.343 

Hub and axle. G. H. Clark 623.277 

Hub. wheel. W. I. Ludlow 623,409 

Hydraulic engine and pump, combined, E. H. 

Weatherhead ^ 623,297 

Incandescent bulb and shade remover, J. J. 

Rhine 623,180 

Indicator. See Book page indicator. Clock wind- 
ing indicator. Medicine dose indicator. Sta- 
tion Indicator. Train dispatcher's indicator. 

Induction apparatus, T. B. Kinraide 623,316 

Inner sole machine. Coupal & Gordon 623,306 

Inseam trimming machine. G. Julian 623.313 

Insect exterminating apparatus, T. Johnson 623.374 

Ironing edges of and forming collars and cuffs, 

machine for. O. W. I-orbeer 623,484 

Jacquard reading and punching apparatus, H. 

Hill.. 623,473 

(Continued on page S72) 
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The Youth's Companion 

is read by Every Member 

of the Family. 




A FEW OF THE ATTRACTIONS OF THE MAY ISSUES ARE GIVEN BELOW: 



For May 4th. 



For May i8th. 



I Mrs. Stowe as a Mother, An Arctic Hurricane, 



By SUSAN MUNROE STOWE. 

For May nth. 

Memories of 
Some Famous Authors, 

By JUSTIN McCarthy. 



By LIEUT. PEARY. 
& 

For May 25th 

The 
Parshley Celebration, 

By SARAH ORNE JEWETT. 



& 



The Old Minister's Girl, a 4-chapter serial, by 
C. A. Stephens, will also run through the month. 

& 

Subscription Price $1.75 a year. Sample Copies and Announcements of 
1899 Volume sent on application. 

The Youth's Companion, Boston, Mass. 
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This beats Wind. Steam, tr Horse 

Power. We oner the 
WEBSTER 2H actual horsepower 

GAS ENGINi: 

for S130* less 10^ discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of ICO 
thereiore wecan make the price. Box- 
ed for shinment, weight 800 pounds. 
Made for Gas or Gasofine. Also Hori- 
zontal Engines, 4 to 30 horse power. 
_____^ t^T" Write for Special Catalogue. 

WEBSTER MFG. CO.. 1074 West 15th St., CHICAGO 
Fiastern Branch, 38-D Dey Street, New York City. 







PIERCE REVERSIBLE 

Speed Propellers 

ALL BRONZE 13 TO 24 IN. 

jy Send for circulars and prices; 

'PIERCE ENGINE CO., 

17 N. 17th Street. RACINE, WIS. 




Pow erful, Responsive, Durable and Effic ient. 

""REEVES" 

Variable Speed Counter Shaft 

for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery, Printing i 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and all ma- 
i chines requiring a chan»ee of speed or feed. 
^^ Send for handsomely illustrated 
Catalogue *' S. A." free. 




^'REEVES PULLEY CO.. Columbus, Ind., U. S. A 



The Eureka Clip 

The most useful article ever Invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker And paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
ofprice. Sample card, by mall, free. Man- 
ufactured by Congolidated Safety 
Pin Co.. 6oxl21, Bloomfield, ^'. J. 




For 



E. J 



the Best Ruling Machines, 

Haud and Power, with or without the 

IDEAL AUTOMATIC STRIKER 

and LAPPER, 
IDEAL BEAM STANDARDS 

IDEAL INK FOUNTAINS, 
and IDEAL CRANK, apply to 
PIPER, Manufacturer. SprltiKfield, Mass. 




NO BLACK SMOKE 

at Exhaust Pipe, Perfect Com- 
bustion, Highest 
Efficiency, Greatest 
Economy. 

Olda Mixer is 
found only on 

Olds Gasoline 
Engine 8* 
New catalogue 

just out. 
Olds Gasoline Engine Works, Box 418, Lansing, Mich. 

The "Wolverine" Tliree Cylinder Gas- 
oline Marine Engine. 

The only reversing and self starting 

gasoline engine on the market. lAghtest 

engine for the power built. Practically 

no vibration. Absolutely safe. 

Single, double, and triple marine 

and stationary motors from % to 

30 H. P. ^W WHU for catalo ue. 

WOLVERINE MOTOR WORKS, 

Grand Rapids, Mich. 

IGNITION OF GAS or GASOLINE 
ENGINES 

solTed by the use of our New- 
Type '*S** Dynamo. Weight 47 
lbs., speed 1400, heitrht 10 in. Type 
"S " is for a small generator to take 
the place of Primary or Storage Bat- 
teries for igniting gas or gasoline 
engines. Smd 2c. stamp for iWws. cat- 
aloffue. ELBRIDGE ELECTRICAL 
MFG. CO., Elbridge, N. Y., U. S. A. 





Hold Your Scarf 

with the Improved Wash* 
burne Patent Scarf Fast* 
ener. Useful also for fasten- 
ing papers or any articles. 10 
cents each, by mail. Hose 
Supporters that do not bind 
the Teg nor injure the fabric. 
By mail, 20 cents a pair. Illus- 
trated Catalogue of these and 
other novelties, free. 

americAk ring €0. 

Box P. \V aterbury. Conn. 






This double-slope causes the 
expanding ice to slide into 
the air-dome, taking tlie 
strain off the pipe. The 
air-cushion also prevents 
*^ Hammering." Covered by 
U. S. and ForeignPat£nts. 



Burst mater Pipes a Cbing of tbe Past 

Tou can now make all water pipes as secure from bursting iu winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pipes. It has solved a great economic problem. 
Highly endorsed by Architects, Engineers and Municipal OfiBcials. No new house 
should be dompleted without thi b system, and all house owners should avail them- 
selves of this ounce of prevention " in season. 

I^T Send for Illustrated Booklet, crti^i'ng full explanation and discount. 

THE PNEUMATIC DOME MANUFACTURING COMPANY, 

303 E Htreet* Northwest. Washinston, D. C. 
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Time's Pulse 



Is recorded truthfully and minutely by that 
marvel of meohanlcal skill— an 

E\gm Ruby Jewded Wjitch. 

Since Elgins betran to be-^ third of a hundred 
years a(?o— nearly eif^ht million of these complete* 
truthful time tellers have done faithful duty, — 
more than any other factory has produced In uie 
earns period. The 'World's Standard. 

Sold by Jewelers Everywhere. 



McCalie's hi, Doulile Spi&ile lallie 

LATHES IN ONE. 

One a 26-inch swinK for the 
common run of work, and 
the other a powerfully 
triple-ffcared 44-in. 
swing for heavy wort. 
A substantia], careful- 
ty designed and well 
built tool. Costs but 
little more than an ordinary lathe. 

McCABE) 14 Dey Street New York. 




Buy Telephones 

THAT ARE GOOD-NOT "CHEAP THINGS." 

The difference in ooet is little. We guarantee 
our apparatus and guarantee our customers 
against loss by p^ent suits. Our guaran- 
tee and Instruments are both arood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufactwersof Telephones 
exclitsivelv in the^United States. 





^'American-Hunnings" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200*000 of 
our telephones in successful operation. 
Used by War and Navy Departments. la 
ordering state length of line, whether 
slnirle line or metallic circuit and number of 
telephones to be used on one line. iWSend 
for cataloQue "S. A." 
AIMERICAN ELECTRIC TELEPHONE CO., 
173 South CanalSt., Chicago, III. 



GREAT OPPORTUNITY 

MOFFET ROLLING MILL PLANT FOR 

SALE.— Owing to the death of James Moffet, his 
Boiling Mill Plant will be sold by order of the Essex 
County Orphan's Court at public auction on Tuesday, 
Mav 9, 1899, at 2 oclock P. M., on the premises at Glen 
Ridge, N. J. Steam and water power. Full eauipment 
for casting and rolling brass, copper, gold, silver, etc. 
Good condition, ready to start. On D., L. & W. R. R., 
one-half hour from New York: switch tu mill. Must be 
sold. Will go very cheap. Easy terms. Chance of a 
life time. Apply to J. A. BBECHBR, Attorney of 
Executor, Prudential Building, Newark, New Jersey. 



MAGAZINE P LATE H OLDERS 

ANY CAMERA PAUNTED ; 

10L0SI2PLATE.5I ■. !!■■■' 'ill -GRAPHIC" 

-4x5 5 lO"-" 'yn— :±i:j-.- -^:| CAMERAS. 
6x7 " 121" '' SPECIAL CAMLRA5 MADt TO ORDER. 

The Folmer & Schwino Mfo Co. 

271 CANAL STR. NE-NA/ VORK. 



NOW READY. 

LIQUID AIR 

AND 

The Liquefaction of Gases. 

By Prof. T. OXONOR SLOANE. 

S65 pages, 8vo, Containing many iVustratinnSt 

vjith portraits of Faradau, PUtet^ CaHUtet, 

Dewarand Tripler. Bound in Buckram. 

Price $2.50. 

"IN offerinK this book to the public, the publishers feel 
i that, as it is the only work on the subject, they are 
helping in forwarding the higher scientific education of 
the people. The world at large is now interested in natu- 
ral science, and since its earliest developments nothing, 
with the possible exception of Electricity, has excited 
such widespread attention as Liquid Air. 

This book contains the full theory of the subject. It 
gives the entire history of the liquefaction of gases, 
from the earliest times to the present, and also con- 
tains a description of all the experiments that have 
excited the wonder of audiences all over the country- 
It shows bow liquid air, like water, is carried hundreds 
of miles and is handled in open buckets; also the For- 
mation of frost on bulbs— Filtering liquid air— Dewar's 
bulbs— Liquid air In water— Tin made brittle as glass- 
India rubber made brittle— Descending cloud of vapor 
—A tumbler made of frozen whisky— Alcohol Icicle- 
Mercury frozen— Frozen mercury hammer— Liquid air 
as ammunition— Liquid air as basis of an explosive- 
Burning electric light carbon In liquid air— Burning 
steel pen tn liquid air— Carbon dioxide solidified— At- 
mospheric air lique fled -Magnetism of oxygen. 

It tells what may be expected from liquid air in the 
near future. It gives the history and biography of 
the subject from earliest times. 

This Is not only a work of scientific interest and au- 
thority, but is intended for the general reader, being 
written in a popular style, and will be easily understood 
by everyone, f^ Send for fuU Table of Contents. 

MUNN & CO., Publishers. 

361 Broadway. New York. 



Jar closure or sealing device, W. P. Martin 

Joint. See Frame joint. 

Journal box, axle, M. L. Conway 

Junction box, Murphy & Neilson 

Label affixer, G. McCadden ... 

Label making machine, W. Holmesetal 

Ladder, extension, J. R. Jones 

Lamp, acetylene gas. H. Mill ward 

Lamp, arc, 1\ E. Drohan 

Lamp burner, oil, C. Throckmorton 

Ijamp, electric arc, A. Muugin.. 

Jjump, miner's, F. Home 

Lantern, folding, J. W. Smith 

Lantern holder, T. C. Puckett 

Lap board, R. J. Doty 

Lathe, turret. J. P. Lavigne 

Ledger, transfer, J. Barker 

Letter for signs, electric, C. A. Chase 

Liquids, pneumatic apparatus for raising, W. 

Evans 

Lock. See Cycle lock. Cylinder lock. Window 
lock. 

Lock, W. B. Sparks 

Lock or latch case, H. G. Volght 

Loom reed, B. Wood 

Loom stopping mechanism, J. H. Northrop 

Lubricator. See Vessel lubricator. 

Match. H. I J. Buxton 

Match machine, W. L. Nye 

Match safe and cigar cutter. G. H. Earnest 

Measuring can, G. W. Chandler 

Measuring machine, liquid. Cherry & Brainard... 

Mechanical movement, G. K. Cheney 

Medicine dose indicator, J. B. Mowry 

Metal parts, composition for and method of 

heating. R. Deissler 

Mineral water head, J. Ormerod 

Mineral wool, manufacturing, A. D. Elbers 

Motor. R. Creuzbaur 

Necktie. W. E. McKee 

Nut, adjustable axle, S. R. Bailey 623,124, 

Oil cake trimming machine, A. W. French 

Oil can.C. L. Wagandt 

Oils or fats, refining. J. N. Harris 

Ophthal dynamometer, C. H. Brown. 

Ore cooler, multitubular, P. Argall 

Ore cooler, rotary, P. Argall 

Oven. etc.. baker's, E. M. Sjoholm 

Packing holding device, A. Ball. 

Packing, piston rod, G. H. Lewis 

Paddle wheel. P. Pieri 

Painting apparatus, J. H. Davis 

Paper pile jogging mechanism, W. C. Hopkins. . . 

Pen, fountain, Bryant & I'o wusend 

Pen, fountain. A. A. Hofmann 

Pen, line, L. H. Zeigler 

Photographic printing process. D. C. S. Scbultz- 

Hencke 

Phototfraphic projecting machine. Miller & Rice 
Picture exhibitor and table, combined, J. La- 
mac 

Picture frame, E. McDonald 

Pin. See Clothes pin. 

Pipe threading and cutting machine, F. E. Wells 

Planter, corn. I. Brechner 

Pocket edge protector. A. B. Bishop 

Post. See Fence post. 

Press. See Cider press. Hay press. 

Printing machine, electrically connected. Shea 

& O'Lalor. 

Pulley, expansible, R. Heinle 

Rack. See Bicycle rack. Display rack. 

Railway, King & Babendreier 

Railway, King & Babendreier 623,249, 

Railway signaling device, electric, D. Valentine^ 

Railway syste m. electric, W. Stein 

Railway ties, etc., device for use in extracting, A. 

. Zetter 

Railway wear plate and rail brace, C. D. Paxson.. 

Railway wear plate, duplex, C. D. Paxson 

Railways, safety cable system for electric, H B 

Cox 

Rake. See Hay rake. 

Refrigerating machine, L. Block 

Register. See Hot air register. 

Reversible seat, D. E. Hipwell 

Reversing mechanism, E. E. Norton 

Rolling unsymmetrical flanged sections, J. Ken- 
nedy 

Rolls, apparatus for heating, J. James 

Rope clamp. W. H. Bomm 

Rotary drier. Whiting & Bergquist 

Rotary engine, J. Baird 

Sack. bag. etc.. A. M. Bates . . .623,198, 

Saddle pommel, detachable, P. W. Peters 

Safe or vault, C. Eyster 

Satchel. H. Schloerb 

Saw guide, band, H Vedder 

Saw machine table guide, b\ A. Humphrey 

ScalToId, L. M. Wilber 

Screen. See Fly screen. 

Sealing machine, bottle, A. A. Carper 

Seat. See Reversible seat. 

Sewing machine. Bouton & Vamum 

Sewing machine, W. P. Gammons, Jr 

Sewing machine feeding mechanism, E. B. Allen 

Sewing machine ruffler, M. Hemleb 

Shaft for two-wheeled vehicles, C. F. Carlson 

Shoddy making macUne, B. S. Parks 

Shoe bottom burnishing iron ,H. F. Rooney 

Shoe tonifue, B. L. Blanc 

Show fixture, B. Leger 

Shutter or door fastener. H. T. Moody 

Skate wheel, roller, O. W.Everett 

Skirt supporter, A. Bernstein 

Skirt supporter and bustle, P. Schultz 

Sleigh, D. S. Hall 

Smoke consumer, F. S. Church 

Smoke consumer. W. Red path 

Smokestack and spark arrester. Clay & Reeves... 

Snap hook, R W. Hubbard 

Spark arrester, Ruf us & Kricbauff 

Speed changer. H. H. Cummings 

Staking machine. Pierce & Poinsett 

Station indicator. F. H. Cheyne 

Station indicator for railway cars, automatic, 
Hunter & Gustafson 

Steam boiler, L. O. Morgan 

Steering gear, regulating valve for, J. D. William- 
son, Jr 

Stonecutter's maul, J. A, Tulloch 

Stopper. See Bottle stopper. 

Street cleaner. G. M. Ward 

Studding or support for partition walls, T. Cur- 
ran 

Suspensory, P. M. Kennedy 

Swing. E. D. McGlamery 

Switch. See Elevator switch. Telephone duplex 
switch. 

Switch, A. Kunz 

Tanning. G. W . Houston 

Tap wrench, A. J. Smart 

Telephone duplex switch. G. C. Buell 

Telephone switchboard circuit. E. H. Smythe.... 

Tenoning machine relishing attachment, V. C. 
Luppert 

Terne plates, rolls for making. T. Williams 

Testing device. R. H. Pinkbam 

Thill coupling, W. D. & H. W. Hopkins 

Thill coupling, Richards & Snyder 

Thread cutter, J, J. SuHivan 

Tiles, machine for manufacturing building, J. B. 
Seaeer 

Tin plate cleaning machine. H. F. Akin 

Tire, pneumatic, 6. U. Clark 

Tire pneumatic wheel. 6. H. Clark 

Tool blanks, making, E. Rogers 

Tool handle fastening, W. L. Marble 

Toy. E. Gier 

Toy battleship, A. G. Jacobs 

Toy cannon, A. G. Jacobs 

Train dispatcher's indicator, R. F. Adams 

Trestle attachment G. E. Palmer 

Trough. See Water trough. 

Trousers book and bar, A. J. Shipley 

I'ruck. A. L. Church 

Truck bed or body. B. F. C. Danzer 

Truck, car, J. Taylor 

Truss, S. C. FTancher 

Truss pad frame, J. R Knapp 

Tag fastener, F. M. Lee 

Twine holder, Tivy & Hill 

Twine bolder takeup device, Tivy & Hill 

Twyer for smiths' hearths or forges, W. Linde- 
mann 

Typewriter, J. Dela Mar ; 

Typewriter, W. Sears 

Typewriter attachment. J. T. Simms 

Typewriting machine, W. .1. Barron 

Typewriting machine, C. N. Westwood 

Valve, J. O'Meara 

Valve. C. W. Vollmann 

Valve, air check. G. E. Cordeau 

Valve, gate, E. L. Upson 

Valve mechanism, engine. J. T. Lindstrom 

Valve, sewier air inlet, F. C. Keene 

Vehicle, motor, F. A. Pocock 

Vehicle, motor road, H. C. Hart 

Vehicle top, D. Shivell 

Vehicle wheel, A. E. Elliott 

Vehicle wheel. C. A. Hussey 

Vehicle wheel. W. W. Kitchen 

Velocipede pedal. E. Germaine 

Vessel, coaling. J. E. Walsh 

Vessel, freight delivery, J. B. Walsh 



623,501 
623,172 

623.330 
623,213 
623,476 
623,412 
623,279 
623,443 
62:^,329 
623.370 
623.436 
623,336 
623,143 
623,322 
623,349 
623,275 

623,357 



623.264 
623.296 
623.196 
623,174 

623.233 
623,217 

623,206 
623.499 
623,500 
623,i;» 
623,171 



623,218 
623.398 
623,137 
623.378 
623.126 
623.241 
623.345 
623,.%8 
623.131 
623,231 
623,230 
623.222 
623,127 
623.482 
623,424 
623,307 
62.S,371 
623.461 
623,474 
623,391 

623,491 
623.410 

623,164 
623,253 

623,450 

623,303 
623,460 



623,246 

623,248 
623,250 
623,444 
623,223 

6-23,300 
623,177 
623,420 



623,310 
623,381 

623,479 
623.312 
623,130 
62.3. 38H 
623.457 
623,199 
623,178 
623.145 
623, 3'« 
623,446 
623,156 
623,269 

623,274 

623,351 

623.147 

623,271 

623,309 

62;^.462 

623,176 1 

623.288 I 

623.350 

623,377 ; 

623.286 I 

623.358 

623,458 

623.432 ! 

623.244 I 

623:353 

623,426 

623,i:i4 I 

623,155 

623,183 I 

623,139 

623.423 I 

623,202 



AN EDUCATION. MANY PEOPLE HAVE QUALIFIED THEMSELVES 
for Better Positions and Higher Pay by devotinti some of their spare time to study 
at home Tuition tees low. Payable in cash or installments. Thorough courses by mail in 
Electrical. Mechanicali Civili Mining, Steam and Sanitary Engineer- 
ins. Architecture) Mechanical Drawing, Machine Design* etc. Best Text 
Books Free. Seven years' experience in teaching by correspondence. Write for free 
Illustrated 100-page S. A. circular, sample pages of text books, drawing plate, and 
booklet of letters from students all over th e world. 



TOD 
CAHT 

LOSE The United Correspondence Schools, 156 Fifth Ave., New York 



623.215 
623.170 

623,454 
623,192 

623.496 

623,354 
623 ,.115 
623,254 



623,320 
623,403 
623,435 
623.352 
623.437 

623,4ai 
623,389 
623.3.35 
623.214 
623.427 
623.294 

623.261 
62;j,347 
623.2T8 
623.276 
628,384 
623.169 
623.210 
623.160 
623.159 
623.392 
623.175 

623,434 
62:1.463 
623..356 
623.440 
623.20! 
62.3.375 
623,166 
623.493 
623.494 

623.483 
62:l,.W2 
623.262 
623.221 
62:i,2:<2 
6211.451 
6!i3.418 
62S.194 
623,135 
62S.265 
62.3.2,')1 
623.478 
62:1.383 
62.3.149 
623.186 
623.240 
623.372 
623.405 
623.399 
62:<.268 
623,267 




i£H^ ONLY CAMERA. 

FOR ALL / 

JiURPOSESfi 



$5 TO $50 

FOR CATALOGUE, SEND TO'^^B^^"'^' ' *' 

^n ROCHESTER^*^^0^ERA 
: I U OPTICAL C0> 

• -= ^ 50 50UTH5T. ROCHESTERn. 



BICYCLE TIRE REPAIRING. — THE 

Mending of SingieTubeTires.— A practical article illus- 
trating the method of Inserting patcbes and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement iHf-i. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



PHOTOGRAPHERS 
TRY TOLIOOL 

For Dry Plates and Bromide 
Papers. Acts rapidly, is stain- 
less and can be used repeat- 
edly. Tubes for amateurs 
ready for immediate use, 25c. 
Pure Tolidol for profession- 
als, 60c. ounce. Recommend- 
ed by plate manufacturers. 
Dealers sell it. Haller-Eem- 
perCo., Atlas Block, Chicago 




A $5 Pri'ning Press 

will print your cards, labels, etc. 
Saves you money. Large circular 
press $1800 Full printed instruc- 
tions for use. 

K^^* Catalogue and samples free. 

KELSEY & CO., Mfrs., MERIDEN, CONN. 




Hammer Dry Plates. 

Absolutely Uniform and Clean. 

For the Hand Camera and Professional. 




jggMfg^ 



-TIMDE HARK- 
NO FRILIiING IN HOT WEATHER. 

Sold by all dealers. Sen^ for Hammer's Little Book. 

Hammer Dry Plate Co., St. Louis, Mo. 



15 

Business Success 



Cents may open the door to 




Send 15 1-cent stamps for three months' trial 
subscription to 

'The Book=Keeper" 

A handsome 200-page Magazine for Book-keepers, 
Oasbiers and Business Men. It teaches boofc-keep- 
inu, shorthand, penmanship, law, short cuts, corpo- 
ration accountinir, banking, business pointers, amus- 
ing arithmetic, lightning calculations, etc. 

$ 1 .00 j Employers Need It to simplify expenses. 

A YEAR. ( Employes Need It to increase salary. 

THE BOOK-KEEPER CO., Ltd., Publishers, 

dept. 20, Detroit, Mich. 



¥irp TT7 A IVX ^^^ ^ send us your name and 
tYC WaIII your neighbor's name and address 

SeToTe"„'^ EVERYGOOD FARMER 

A FRBB SAMPt,n COPY OF THB 

Agricultural Epitomist 

For the busy, practical worklne farmers of America. 
It is their paper and claims their support. l>on*t Fall 
lo Write urn at Once ClTtnaAddpenseB; Postal W III Do. 
AQRItJULTUSAL EPITOMIST, Indian apolU. 






Ralston Still. 

A delight to every woman's heart. Supplies the table with an abundance of 
SparkiinK, Pure Wtrt er, sterilizedand aerated by a new process, and absolutely 
tree from all germs of disease, poisonous gases and old atre matter. Purifies the 
most infected water without trouble or expense by utilizing the waste heat of 
the kitchen range. No larger than a tea-kettle, and as easily cleaned. New 1899 
Model with all latest Improvements, plated finish, etc . only $10.00. Guar- 
anteed the best in the world— best in workmanship and construction, easiest to 
operate, and with the largest capacity per hour. If found otherwise, may be 
returned at our expense. 

Officially Adopted by the Ralston Health Club. 
Hiffhest Award and Gold Medal at Omaha Exposition. 
Extensively Used by the U. S. GoTernment. 
Over 1,000 Testimonials from Satisfied Purchasers. 

{7* Send for Booklet " B," list of dealers and other Interesting printed matter. 
Manufactured only by 

THE A. R. BAILEY MFC. CO., 54 Maiden Lane.New York. 



(Continue^ on page $7Sj 



Uhe telephone SlfCagazine 

CHICAGO.— Only paper published on Telephone Bx- 
thanms and .Apparatus, Line Construction, Interior Wir- 
ing, Signaling Devices. Telephone Troubles and How to 
Jlnd theTn and many other instructive features. Hand- 
somely illustrated. $1,00. sample 10c. Wanted: Bright, 
pushing agents. Write for terms and territory. 

Marquette Building, CHICAGO, U.S.A. 



TURBINES 



t^- Send for Circular "M." 



50 YEARS' 
EXPERIENCE 




rade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free wnetheran 
invention is probably patentable. Communica- 
tions strictly confldential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Muun & Co. receive 
special notice, without charge, in the 

Scientific Htnerican. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN &Co.3«'B—*New York 

Branch Office. (85 F St., WaBhlngton, D. C. 



KNOWLEDGE 



THAT 
PAYS 

HEALTH, STRENGTH, 

BEAUTY and WEALTH. 

Every portion of the body en- 
larged and strengthened. Will 
Power and Personal Magnetism 
developed. Simple, scientific 
Imethods. Philosophy of suc- 
cess as demonstrated daily. 
Tnt«restin? r^adlnp f re" 
Prof.Ij.H. Anderson, S. A. 49.Masonic Temple. Chicago. 




THE INGERSOLL Rni I AR 

Now household words. 2,000 OOO 
Sold in 2 Years under an ABSOL- 
UTE QUARANTEE Printed below has 
made them soi We have demon- 
strated that a QOOD ^^tch for a 
Dollar is possible. Tbe sales are 
now over 3,ooo per day. You 
want one — either for yourself, 
your Boy or your " Bike, 
As good as any Watch made 
for ordinary every-day use. 
Keeps Accurate Time. 
(Guaranteed as be- 
low.) Has lever escape- 
ment, quick train ; sec- 
ond hand; good nickel 
case; Keyless Windand 
Set; 18 size. Buy this 
Watch to use and a 



MAKfRS 




V KCWmAWT STKET.nEW YWJK twt] ^ 

\ —- ^■wTomiMMtciwrwQM^ paid for ONE DOLLAR. Attach- 

ments for Bicycle 25c. extra. 

ROBT. H. INGERSOLL & '^^.O.. 65 
Cortlandt St Dept. No. 147. N.T. 




No. 717 — C&nopy-Top Sarrey, with doohla fen- 
ders. Price, complete, with cnrtalni all »roand, storm 
apron, sonshMte, lamps and pole or ahafta, $68 ; joat 
as good as sellB for $100. 



PROFIT FOR MAKER ONLY. 

"^ e mannf actnre 170 styles of vehiclea and 65 styles of hamessand 
dell them to yon direct from our factory at wholesale prices. In 
tect, we are the largest manufacturers of vehicles and namess la 
the world selling to the consumer ezcluslTely. When you buy on 
thte plan you pay only the proflt of the manufactarer. 

No traveling expenses, no losses, no agent's commission and 
no dealer's profits. 

Mfa HaMB Mo Agents^^ 

preferring to deal with you direct. No 
matter wnere you live, we can reach 
you and save tou money. We ship oar 
vehicles and namess anywhere for ex- 
amination and guarantee safe arrivaL 
fFc Mantifaciure EverytHiwig 
we sell. 



and we can assure you of mod qnality 
~ frombeginningtoend;good woodwork, 
good iron and steel, good paint and varnish, good finish, good trtrnmings, fine style 
and the Isrvest selection In the land. Larse Illnatrated Cotalosne Ffil^E. 

EUdtart Carriage A Harness Man^ Gom ai£uZ 




No. T80 —Double I 
harness, with nickel 
mlngs. Complete with col- 
lars and hitch straps, (20. Afl 
good as aells for $30. 



© 1899 SCIENTIFIC AMERICAN, INC. 



April 29, 1899 
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CAN I BECOME AN ELECTRICAL ENGINEER? 

The Electrical Engineer Institute of Correspondence Instruction, 

Department A. 120-122 LIBERTY STR.EET, NEW YORK. U. »«. A. 



YES; YOU CAN. WE TEACH ELECTRICAL ENGINEERING 

at your home* by mail, payable in installment a of $5.00 or $*>2.00 per month. 

Over 20 Technical and popular courBes. Our Institute indorsed by THOS* A. EDISON 

and every other prominent el(H!trlclan. The electrical field is giowinf; enormously and offers excellent oppor- 
tunities to make money for tbose baring an electrical training. It will pay anyone to vrrite for onr twa 
fri'e books entitled " Can I Become an Electrical Engineer " and "The Electrical Marvels of Our Times." 



What Is 
Your Work ? ' 

^ If yoa are dissatisfied 
with your sitaatioD, your sal- 
— ary, your chances of complete ' 
r success, write to The International 

Correspondence Schools^ Scrantoii, Pa., 
and learn how others so situated are getting 

[An Education by Mail] 

Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 

the Civil Engineering Courees are .^^ :±. 
" soon qualined for salaried draft- ' 
ing room positions. Write , 
for pamphlets. 

Tb« Inlematlonal 

i CorreapondeDee SchooltfJi 

Bos 942 

Scrnnton, 

Pa. 



CRESC[llf 

BICYCLES. 



THE WHEEL FOR A 
WOMAN. 

We have been working to- 
ward an ideal bicycle for ladies' 
riding for a good many years. 
It seemed to us worth all the 
effort we could put into it, and 
in placing on the market for the 
season of '99 our Ladies 

Chainless Crescent, 
Model 18, 

we believe we are offering 
the best and most beautiful 
Lady's Bicycle ever built. We 
don't believe we can improve on 
it next year or the year after, 
and we are striving to improve 
our wheels all the time, too. 

Send for a Cataloguet No. 3, telling all 
about our Ladies' Crescents ; also about 
"TheCareoftheWheeL" 



Vessel lubricator. F. X. Wagner 

Wagon and stock and hay rack, combined. 

Skim in & McUanield 

Wagon seat support, Skimin & McUanield 

Water closet, ti. B. Howell , 

Water service system , K. ti. Harris 

Water trough. H. C. b'oiiz 

Watering live stock, device for, L. Pray 

Weather strip, G. W. Uolden 

Well drilling machine, A. Kodefeld 

Wheel. See F'ifth wheel. Paddle wheel. Skate 

wheel. Vehicle wheel. Wind wheel. 
Whip holding and controlling mechanism, W. E. 

Vogel 

Whist playing and studying apparatus, C. H. 

Landenterger . . .' 

Wind wheel, O. Kubarts — 

Windmill, L. K. Hong 

W i nding frame, C. Jones 

Window, K. Schoenfeldt 

Window guard, ti. W. Golden 

Window lock, '1'. Criswicb 

Wire stretcher, H. C. Arnold 

Work box, L. A. Sell 

Wrench. See Tap wrench. 

Wrench, B. 1. Rydberg 

Wrench. J. W.& J. K. Skersick 

Zinc and copper from ores, extraction of, H. 

Howard 



623.44b 

623,339 
623.340 

(.■23.:ni 

623.470 
623.208 
623;^82 
623,;^ 4 
633,1 B2 



623.228 

623.376 
623,428 
623,402 
623,404 
623.260 
62:i,36o 
623.236 
623,122 
623.292 

623,aS7 
623,188 



.623.154 



DESIGNS. 

Badge or similar article, C. W. Bingeman 

Binding, skirt, A. Platz, Jr 

Bottle, F. Schilling 

Box, G. W. Blair 

Brick edges, die for forming, R. H. Staley 

Car fender. C. A. Hatch 

Cartridge clip receiver, E. G. Parkhurst 

Cartridge clip, temporary. K. G. Parkhurst 

Chopper case, food. L. T. Snow 

Clock frame. K. Hardy 

Clothes washer, C. Blake 

Creamery cans, water spraying stand for, A. E. 

Dulmage 

Door hanger, D. F. Corkery 

Eye. I. P. Doohttle 

Fireproof floors, flUing block for, F. Selby 

Game board, W. H. Pound 

Grain separator straw rack, J. Fahrney •.. . 

Harness pliite, R. W. Jones 

Heater, electric. J. E. Meek 

Insulator. J . L. .Morgan 

Label. N. W itsch 

Lavatory, one piece, II. Hayssen 30,5T2. 

IjUbricator.sightfeed cylinder. F. W. Bittman — 

Match lighter member. W. M. Lursen 

Penwiper, R. S. Taylor 

Plate, dinner. O. W. Schubert 

Pulley segment, T. Corscaden 

Pump frame, R. De Puy 

Razor handle, etc., M. C. Lefferts 30,588, 

Registers, etc., face plate for, A. W. Ullberg. 

30,568, 

Rug, J. Merry 

Sewing machine head, S. A. Stone 

Show case, E. S. Judkins 

Skewback, F. Selby , 

Stove grate, D. U. I^ong 

Stove, oil. W. H. Wilder 

Tire, wheel, J. A. Blaurock 

'I'ooth powder and brush holder, C. A. Kirkwood.. 

Washing machine hanger, G. W. Palmer 

Wick trimmer. S. A. Ilovey 

Work holder, CO. Ellhiwood 






Western Wheel Works, 

CHICAGO. NEW YORK. ? 

■ %■<»• 



H Rigid examination 
Rev)eal$ no Defects, 

NO BETTER BICYCLE CAN BE MADE 

Sterling Bicycles are 
"Built like a Watch," 
and the greatest care is 
exercised to have ma- 
terial.workmansbipand 
equipment the best ob- 
tainable. 

'99 Chain Models. 

$50.00. 

'99 Chainless Models, 

$75.00. 
Tandems, Double 

Diamond, $75.00. 
Convertible. $85.00. 

Send ten 2-cent stamps 
and receive by mail pack 
of Sterling Playing 
Cards beautifully de- 
signed, 50 cent value. 
Send for Catalogue giv- 
ing details of Sterling 
equipment for 1899. 

Sterling Cycle Works, Kenosha, Wis. 




TRADE MARKS. 

Antibydroticum, Farbenfabriken of Elberfeld 
Company 

Cigara, S. S. Pierce Company 

CorBets, Raphael Weill & Company 

Files, rasps, twist drills, and bandsaws, Kearney 
& Foot Company 

Foods for borses, cattle, and farm stock, mixed, 
Dowie&OxIey 

Gloves and mittens, Joseph N. Eisendrath Com- 
pany 

Groceries, certain named, P. Smitb ASons..- 

Gun ureases and lubricants, N. P. Leacb Com- 
pany 

Hair, preparation for the removal of, H. W. Crol- 
ley 

Hair, preparations for the removal of, M. M. 
Toike 

Hosiery, I. Briggs & Sons 

Medical composition for certain named diseases, 
G. Grant 

Medicinal chemicals, certain named, firm of E. 
Merck 

Medicine for certain named diseases, Fruitcin 
Com pany 32,T33, 

Medicines, certain named, Duiikley Celery and 
Preserving Company 

Medicines for certain named diseases, F. P. Bros- 
sart 

Milk, condensed, firm of H. Nestle 

Paints, New Jersey Enamel Paint Company 

pens, stylopraphic and fountain, J. Ullrich & 
Company ,. 

Perfumery, arm of A. Wright 

Remedies for certain named diseases. Renter 
Medicine Company 

Remedy for purifying blood, Weber's Medical Tea 
Company 

Saddlery and harness, including other named arti- 
cles for horses. Smith, Worthington & Com- 

„^ pany 

Sharpening, grinding, boring, and polishing mate- 
rials, Chemische Thermo - Industrie Gesell- 
Bchaft mil Beschrankter Haftung 

Silver plated ware, B. Ri ce's Sons 

Vermin and insect exterminator, Dowie & Oxley.. 

Washing tablets, Connellsville Manufacturing 
Company 

Whisky, Wichraan, Lutgen & Company 

Wines, domestic, Tysen & Totten 



30,»>6 
30,585 
,10,562 
;W.563 
30,571 
30,582 
30 ,.586 
30.687 
30,580 
30.577 
30,575 

30,574 
30.594 
30.690 
30.670 
30.558 
30,581 
30.692 
30.598 
30,564 
30.656 
30.573 
30,693 
30.691 
30,657 
30.561 
30,596 
;10,578 
30,589 

30,569 
30,584 
30.595 
:i0,579 
30,.565 
30.597 
30,567 
30.583 
30.560 
30,676 
30,566 
30,569 



,S2,736 
32.-.S9 
32,724 

32,749 

32,744 

32.723 
32,743 

32,746 

32,728 

32.729 
32,725 

32,738 

32,737 

32,734 

32,731 

32.735 
;f2.742 
32,747 

32,721 
32,720 

32,732 

32,730 

32,726 



32.748 
32,722 
32,727 

32,745 
32.741 
32,740 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the sutiject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle hy persons in health. 2. Tbe use of 
the cycle by persons diseased. Contained in Scientific 
American Sttpplement, No. HM»3. Price 10 cents. 
To be had at this office and from all newsdealers. 

'Climax" Spring Wire Saddle 

The most Durable, Handsome and 

Comfortable Bicycle Saddle in- ex- 
istence. Endless Steel Frame 
entirely covered ivith Endless 
I Spring Wire Cord. Blastic, 
Conformable to Rider, Pre- 
vents Saddle Soreness. 
Three sizes: Nos. 1. 3and4. Respect- 
ive dimensions, 10x8 in., ^x^ in.. 9>ix^ 
in. Price $3.00. 1^^ Liberal discount 
to dealers. Address 
BlVCr* C0.9 East Hampton, Conn. 



LABELS. 

' Admiral," for bottled beer, Wm. J. Lemp Brew- 
ing Company 6.892 

'Aims' Antiseptic I^otions." for a lotion, W. D. P. 

Aims. Jr 6,884 

'Diamond Calf," for leather, Pflster & Vogel 

Leather Company 6,882 

'Falstaf," for bottled beer, Wm. J. I.emp Brew- 

ingCompany 6.890 

'Formaldic Soap."for asoap, C. M. Eggleston 6,887 

' Game of Tobogganing at Christmas." for a game, 
McLoughlin Brothers 6,880 

' Interstate," for bottled beer, Wm. J. Lemp Brew- 
ing Company . ..6,891 

* Scarless Liniment," for a liniment, W. H. Cox. . .. 6,885 

'Standard Lager Beer,' for bottled beer, Adam 

Scheldt Brewing Company 6,888 

'Tally," for bottled beer, Wm. J. Lemp Brewing 

Company 6,889 

'Tincal-Tanilid with Vormaldehyd," for surgical 

dress ing, O. M. Eggleston 6,886 

' Velours Calf," for leather, Pflster & Vogel 
Leather Company 6,881 

' Woolford's Head- Aid," for medicines. Woolens' 
Drug Company of Baltimore City 6,883 



PRINTS. 

'Squire's Pig Puzzle," for pig products, John P. 
Squire & Company 125 

'The Pioneer Water Supplv House of Texas," for 
windmills, etc., F. F.Collins Manufacturing Com- 
pany 126 




A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1S63. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 
I Canndian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of WO each. 
If complicated the cost will be a little more. For full 
I instructions addresB Mnnn & Co., 36L Broadway, New 
1 Tork. Other f orelxn patents mn also be obtained. 



Our Folding Boats are puncture proof. Galvanized steel ribbing. For hunting, fishing, exploring and Tamily 
I pleasure. Walter Wei Iman took them on tils polar trip. Lieut. Schwatka explored 
I the Yukon with them. Awiirded first premium at World's Fair. Send 6 c, for cat- 
^ alogue. 40 engravings. KING FOLDING CANVAS BOAT CO.. Kalamasoe, MIeh. 



PURE WATER 



^n$l.000 CHALLENGE! 

I 3692 per cent, more water at 
I less expense and less trouble 
I produced by 

The Sanitary Still 

I than imitations. Only Still re- 
I cognized by the U. S. Govern- 
I ment. Report of comparative 
I tests, booklet and testimonials 

FREE. 

THE CUPRIGRAPN CO, 138 N.Green St., Chicago 



SCIENTIFIC BOOKS "S£g gS°.'6f JilLys!" 

De^vey Puaszlc— Showing how the Spanish Fleet was 
destroyed. Partner wanted. Address, Q. W. Staples, 
Attalla, Ala. 



Trade Suggestions 

FROM 

United States Consuls* 

The Scientific American Sctpplement publishes 
each week a page devoted to suggestions made by 
United States Consuls In all parts or the world, regard- 
ing almost every branch of trade. There is also publish, 
ed weekly a complete "Index to Advance Sheets of 
Consular Reports," whether they are published in the 
S[tpplp:ment oc not. This feature exists in no other 
paper. There is no question that the splendid work 
which is being done by our Consuls to further Amer- 
ioan trade is being crowned with success and it is to 
the advantage of all manufacturers and large dealers 
to obtain these reports as quickly as possible. 

Subscriptio* price of the Scientific American Sup- 
plement is f5 per annum. Singlenumbers, 10c. each. 

MUNN & CO., Publishers, 

361 Broadway, New York. 




5000 BICYCLES 

__ Overstock* Hiut be closed oat 



oat 

Standard '00 Models 

guaranteed, SIO to #^5. 
'98& *97 models $8 to Sl5. 
Shopworn and second hand 
wheels, good machines, 
$3 to 910. Great Factory 
Clearing Sale. We ship any- 
— _____ where, to any one, on ap- 
proval and trial without a cent In advance. 
EMRM A BICYCLE by helping us advertise our 
Huperb wheels. Easy work and sure reward on our new plan. We 
will give one Rider Agent in each town FREE USE of S«inpl« 
Wheel to introduce them. Write at Once fur Onr Speebd Offer. 
G. C. MEAD CYCLE COMPANY, CHICAGO, III. 



Spanish Translator £rSfi??f "o^ffil'Snfvet 

sltV of Sevilla, Spain. P. O. Ad , Bux US, Brooklyn. N.Y. 



M0DE1L3 1^ unio'n^mo'dll works 

'^t© 193 CLARK CHICAGO. 



ICE 



NACHINES, Corliss Enslnes, Brewers' 
and Bottlers' Machinery. rTHB VILTER 
MFG. CO., 899 Clinton Street, Milwaukee. Wis. 



ACETYLENE 



DEALERS' HAND BOOK 

Information net. 42pp. lOcts. 
F.CoBiEzWiLBON & Co., Chicago 



. -'m^wrw 

ItYPEWHEELB. MODELS IwEXPEBIMEMTALWORK^^ 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Pimchtng Dies, Special Ma- 
cbinery. E. Konlgslow & Brc, 181 Seneca St.,CleTeland,0. 



Experimental & Model Work 

Cir. & advice free. Wm. (iardam & Son. 45.61 Rose 8t.,N. Y, 



CRIMniMfi Mil I ft FOR ALL PURPOSES. 
aninUina miLLO Sogardus patent cm. 

Tersal Eccentric Mill. Address J. S , & G. F. SIMP- 
SON, 2S Rodney Street, Brooklyn, N. Y. 



To Authors : I We Publish 

Manuscripts required. 

TENNYSON NEELY, 



X new book every day 
in tbe year. 

FIF TH AVE. 

NE W TOKK 



Publisher, 



GAS.*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO. NEWARK N J, USA 



VOLNEY W. MASON & CO., 

Friction Pulleys,Clutches&Elevators 

PROVIDENCE R. I. 



SulcJL. ^ fa-rtXy ^«r>-tt«. p^ox^/T^i^ . '^^>'^t^ (!* d*<t At ^-j-tle/w , 



: E. H. Urns l!o.'s EaiARierless 



32 and 38 

■ CaUber S. & W. 

, Cartridges, Auto- 

4 matic Shell Eject- 
ing. Positive Stop on Cylinder. 

AN ABSOL,VTELY SAFE ARM. 

HARRINGTON & RICHARDSON ARMS CO. 

WORCESTER, MASS., U.S.A. 

\M Send far Descriptive Catalo^e " S.'' 




Monarch 

Bieyeles 

S25 $35 $50 



Prices Lower— Quality Higher. 

AGENTS EVERYWHERE. 

Monarch Cycle Mfg. Co. 
Chicago. New York, 



J 



No Money in Advance ! 

^II^BO^v.^^A HIGH GRADE BICYCLES 
WlO " J^ ^ Shipped anywtiereC.O.D.. with 

£rivilege to examine, 
atest stTles for Men 
. W omen. Boys and Girls, 
Ijwell made and durable. 
f/$60 "Oakwood" $24.50 
^ $50 "Arllnstoo*' $2100 
— — No better wheels made. 

Others at $10, VlLtO, tlfi.SO, $17.&o Jb «i9.S0iall splendid 
value, iiuy direct from manufacturers, thus saTiner 
dealers' large profits. Write today for special ofTer. Illas- 
trated Catalogue Free. CASH BUYERS* UNION. 
162 W. Van Baren SU B-131, Chlcaffo, Ills. 




A MANUFACTURING CONCERN contfemplat- 
tng the erection of a-plant for Galvanizing Sheet Metal 
and Cast Irou Goods, dpsirea to correspond with a prac- 
tical expert in this line who Is fully conversant with 
modem, up-to-date methods, as to the best manner of 
buildintf and equipping their plant. Liberal compensa- 
tion to the right party. Address G. P. M., care Scien- 
tific AMERICAN. 



YOU CAN MAKt 6|00-AWELt\ ! 

Own Your Own Show.completl outfit-sioo 

,Z./r£ MOTION FILMS A MACHINES 
&RE.A.T^PA55ION^PLAY_*^yo OTHER^ ^subjects 

S,'lUbIn. LARCCsf MFRPHILAokVpHIA p. A . 



Agency in New England for a flnt- 
class Gas or Gasoline Engine. Must 
he compact, strong and full capacity, 
and low priced. Sizes mostly requir- 
ed 3 and 6 horse power. Address with full particulars 
H. A. JOHNSON & CO., 222 State Street, Boston. 



Wanted 



WANTED 



A large quantity of ralla that 
are defective in appearance, 
weight from 8 to SO lbs. per 
yard, for cash. 1 will also take 
railroad rails that are defective in appearance that 
are offered at tbe lowest price. Address offers under 
A. D. 283t to RtTDOLF MUS8E, MaRdeburg, Germany. 




BUILDERS AND 



DESIGNERS ^ -- XCViVS^^^^ 



"NEW STANDARD" 

NECKTIE PIN OUTFIT. 

By mail, prepaid, ONE DOLLAEL 
Unlike all others. The smallest 
neatest and most durable ever placed 
on the market. Liberal dAscmimt to job- 
bers. WILLIAM ROCHE, Inventor 
and Sole Manufacturer. 25t^ Green- 
wich Street. NEW foB^, D. ST A. 



S5 to S30 3000 BICYCLES 

"^^ ^^r^r Everyone a Bargain. 

NEW AND SECOND HAND. 

Cd Hand— sood u anj for Mrrice, CStoSlS. 

NpW *99 Models VIS.&O to tSO. Noo« 

\ hirhpr. We gukranu* tosBTP jou muDey.lATfMt 

iWariet; toarlect from. Loweat prices erer quoted. 

IIEtmj cuitoineTMtisfied, Shipped lubject to ezftmla> 

/ atioQ ftnd ftpproT«l. No monej in adnnce. A fow 

good AGENTS WANTED. For price llstftod putk. 

uUri addiws the old relUbte eyele fasoM, 

BROWN.J.EW16 CO., iF Fi 29S Wabash Av., Chleanb 





S4.95 buys a Man's All Wool SuH 

of Rich Blue'erse, warranted Best Fast Color, Guaranteed 
equal in quality, style and looks to others* best $IO Suits. 

TUr MATFRIAL^^ ^^irs Be»t AII-wooI Ser^-;, famous everywhere for its perfect weaTe.ioftfMl 
I flfc^ IWIH I fcHlfy^ Slid rich deep blue color. The cloth was woven by America's best woolen mill, from fin* 
picked wool yarn, dyed by a new process and cannot fade. It Is medium weight and auitable for 
year around wear; is nrmly woven, will positively not fade or wear shiny, and wiil wear like leather. It's exact- 
ly the same cloth used in the serge suits that retail everywhere for $10 00. Re- 
member we will sell only 18G0 suits at $4 95 — after they're gone the price will be 
$9.00. Don't delay, but order today before they are all gone. 
pyorQT CHIT TaII HDC wm make the smt in the latest sack style to At 
CArcni Omi IHILUna perfect; line it with Bolman's celebrated far- 
mer satin, pipe it with Skinner'ii AAA satin, pad it extra well, use best grade o£ can- 
vass, and sew every seam with pure silk and linen thread. 



WE MAKE 

other stilts from 
«6.96 to aia-ss. 
Write for free 
< FN n N n M n 11 FY '"" '•'"' ""■' ••''• "'"■ >""' ■"■eM. weigM. chesl.wuM I samples of cloth. 

^^"^ "^ llimiEl and crotch measare. We'll send the suit by express C.O.D. and allow you to exam- 
ine and try It on before yon pay one cent. It fonnd exactly as represented, the greatest bargain on earth 
land worth doable oar price, then pay exp. afrent $4.95 and expressage and take the suit. Fay nothing if unsatisfactory, 

WE SELL 1800 SUITS AT $4.95 L°.;S!^°JLii°g^: a/Sgj'ia.riir '■'■■°rJajr'n':r3 

«iiKk w thagrll Im (oaa. Don't am ttui iraiiita sbuut. MBia O. flUUUI CO. in W.l>«kMa Bt. CUa(*,im 
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fauber* Bangers, 





The Genuine 

ONE PIECE 

\are used on the BEST 
I Bicycles, Tandems, Trip- 
lets and Quads. 
FAUBER, 
''Originator. Pioneer, Largest Manu- 
facturer One Piece Hangers. 

YOU! 

With mechanical ability and judgment ap- 
preciate the Simple and Practical construc- 
tion of the Eauber. rheOran/csand Axle 
are made of One Piece of Steel, spring tem- 
pered, no joints to work loose, used so exten- 
sively you can eet any needed repairs In any 
part of the United States. 

B'eware of Inf ringementB 
(Cheap Imitatlonfi). 

W. H. 
FAUBEi; 

Mfr., 
Chicago, 
U.S.A. 




Ol^OUGHimSPECTICmS 







m 






AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PHOPERnr 

AND 

LOSS-OP-UFB 

AND 

INJUIW 
TO-PERSONS 
CMISED-Wr 



I 



iSlWV-BOILER-EXPLOSlOTiS 

J-n-ALUsn-Pnamatr VD-nuiwuii-VKEPBiaiDiHr 
J-B'PiEB£B-SEc:BEUsy T-B-AuEH ■ 2^i£Prasu»ir 
LRBRAiNlUDJteTTREAS. U.MlDPLEaRDOK.AatfrSani: 
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IT IS SO EASY-- 

almost anyone 
can control and 
operate with 
saf etyand speed 
the 

Winton Motor 
Carriage. 

Mechanically 
perfect in every 
way. It is the 
cheapest, best, 
bpeediest and 
most elegant 
method of trav- 
eling. Learn the 
luxury of riding 
and driving over 
n 1 an «*»*» »T A A the roughest 

Price $1,000. No Agents. roads without a 

Jar or Jolt. Cost ^ cent a mile. Write for catalogue. 
THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio. 




tu ^% TRADE MARK 

nECAMOil 
ALUMINUM PAINT. 



D" 



Latest application of Aluminum. Looks like Frosted 
Silver. Washable. Untamishable. Waier, Oil and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Vachts, Radiators, Plpe.s, Metal Work, Machinery, Dy. 
namos. -Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets, Cars, Stations, General Decoration, etc. Sample 
bottle, by mall, tor 25 cents. 

THE AMERICAN PEGAMOID CO., 348 B'way, New York. 




FIRST AND L-AST 

Solar 
Cycle Lamps 

A re Bn Unqualified Success 

Not an <t'5 f^f\ 

Experiment <4/.3«C9vF 

SIMPLEST and SAFEST. 
Burn Brlfphtest and Longest 

BADGER BRASS M'F'C CO., 




KENOSHA, WIS. 




m 



SK any experienced user oF writing 
machines which one is unquestion- 
ably the best known because the oldest, 
most durable, easiest to run and to get 
operators for. 

The answer will invariably be the 

Remington 

standard Typewriter. 

WYCKOFF, SEAMANS & BENEDICT, 

327 Broadway, New York. 



IFSSOP'S STEEL^^bV/t"^ 

Vjl- FOR TOOLS, SftWS ETC 

W!! JESSOP & =;ONS L'9 91 JOHN ST. NEW YORK 



Of Course You Want The Best 

Push Button Bell on the market. Here it is! 
Push button is adjustable to any position. Gong 
does not turn when bell rings. Rings longer and 
winds quicker than any other. Ask your dealer 
to show you the different styles, 
THE BRISTOL BELL CO., BRISTOL, CONN., U. S. A. 




I ATHF^ Foot Power, High Grade 

UH I IILiW w. P. Davis Macb. Co., Rochester, N.Y. 




Grinding Materials V^^''^ 
in all forms. 

the cabbobunduh co., niagara falls, n. t. 



Corbln No. 5 P. 



^ No Bicycle la perfect withont^ 

"THOR" 
_ FITTINGS 

hnbs, crank hangers, seat post ex- 
panders and handle bar expanders. 
The "Thor" crank hanger consists 
of pate^ed two piece crank possess-^ 
ingthe advantages of perfect simplii 
-ity,, rigidity and security, removable _ 
at will withontdisturbing^aring parts _. _ 
ir adjustment; the whole P muking the neatest, sim- 

Jl IL/^plest and most perfect 

^^mechanism of a crank 

hanger ever pro- 
luced. Any bicycle 
'^maker w ill p ut 
them on 
?the wheel you 
J order if you 1 
insist upon, having them. See that the I 
trade mark "THOR" is on Cranks, HubJ 
and Expanders. Write for Catalogue. 

AURORA AUTOMATIC MACHINERY CO., Aaro^lU. 



•= ^<!l :lgvJ:H.riill*,H.lHllff.g- » 



All varieties at lowest prices. Best Kailroad 
Track and Wacon or Stock Scales made. 
AlBO 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Uoney. Lists Free. Chicago iScALB Co., Chicago, HI. 



For clean cut, well made, highly 
finished Bicycles, the '99 ^ 

— the go-lightly kind, 
are unBUrpassed. Strong, graceful and 
fleet— they will satisfy the most critical. 10 
years' experience backed by ample capital 
enables us to producethe best. Ourprices 
please. Write us. 
Ames & Frost Company, Chicago. 



Patent Carrying Track 

OVERHEAD 

TRAMWAY 

for Mills, Foundries, Macbine Shops, or for 
Merchandts& Send for Book. 

The Coburn Trolley Track Mfg. Co., 

. . . HUL.YUKE, MASS . 




a * ♦♦♦♦♦♦*»♦*♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦<& 

Tribune Bicycles^ 

for 1899. 

The Best Wheels in the World. 




\ 1^ Write for large New Catalogue illustrating our ^ 
full line of twenty-three models. 

The Black Mfg. Co., Erie, Pa. | 



ealciutn King 

Camp. » 

BURNS ACETYLENE GAS. 

No Oil, Wick, Dirt or Smoke. 

Get the Beat. Price 83.50 

Agents wanted in every town. 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 





THE CRIFFIN MILL 



IS NOW USED 
BY OVER 




OF THE 
LARGEST 






PORTLAND CEMENT 

MANUFACTXJR^RS IN TH^ WORI/D, and there were more 
Griffin Mills sold to Cement Manufacturers during the past 
year than of all the other Grinding Mills combined. 

For the highest references, and illustrated 
catalogue giving full description, address. 



A The Bradley Pulverizer Co., 



Boston, Mass. h 




Hartford and Vedette 
Bicycles. 

Public appreciation of the unequaled 
combination of quality and piice em- 
bodied in tljBse machines is shown in 
the present demand for them, which is 
entirely without precedent. 

NEW MODELS. 

Ghainless, . . . $75 
Columbia Chain, . . 50 
Harffords, ... 35 
Vedettes, . . $25,26 

A limited number of Columbia. Models 45, 46 
and 49 (Irnproved), and Hartfords, Patterns 7 and 
8, at greatly reduced prices. 

SEE OUR CATALOGUE. 

POPE MFC. CO., Hartford, Conn. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stationaries, Portables. 
EoKines and Pumps. 

tST" State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




Bristol's Patent Steel Belt Lacing. 




The BlmpleBt, cheapest 
and most perfect Belt 
Fastening for all kinds 
of beltine. Sam- 
ples sent free. 



READT TO APMY FINISHED MIKT 



The Bristol Co. 

Waterbury Conn. 



Perfection Jlir mattresses 

For Home, Camp« Field or Yacht. 
Once used, indispensable. 




Camp Mattress with PHlow attached. 

(Also showing Mattress deflated.) 
Takes the idace of springs and mattress conabined; 
a perfect sanitary mattress; the most comfortabie ir 
the world for Home use. Hospitals. Ships, Yachts, Boat^. 
etc. Absolute rest and perfect health. 
Our catalogue tells all about them. Sent free on ap- 
plication. Pillows, Cushions, etc. 
MECHANICAL FABRIC COMPANY, PROVIDENCE. R I 



COASTING UNDER CONTROL. 

It's an easy matter to Coast at full speed, to slacken or increase 
speed, or to stop altogether without any danger if you are riding the 



Eclipse Bicycle 



with Morrow Automatic 
COASTER and BRAKE. 

You can keep your feet on the pedalsandOoast at will. A back 
pressure Instantly applies brake; a IbrvTard pressure promptly 
frees It. Thus you hare the w^faeel at all times under com- 
plete control. Simple, Safe, Sure. Write us about it. 

ECLIPSE BICYCLE COMPANY, Sox X, ELMIRA, N. Y. 





'X' j^ ^3- ^ S 

(Louisiana Red Gulf Cypress a 
Specialty.) Best known for 
every purpose. Good material 
Correct Workmanship. Tiow 
Prlfjes Get our Tllust rated 
Catalogue. W. E. Caldwell Co. 
223 E. Main St., Louisville, Ky, 




T/iere is no Kodak hut the Eastman Kodak . 



By the 

KODAK 
SYSTEM 

of film photography the Instru* 
ment loads and unloads in broad 
daylight. 

The film is put up in cartridge 
form and is perfectly pro- 
tected from light by a strip of 
black paper extending the full 
length or the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak; thread 
up the black paper ; close the 
camera and give the key a few 
turns, thus bringing the film into position. 

The picture taking may then begin. 
The roll of a dozen exposures being com- 
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh pounds and are non-break- 
able. All Kodaks use light-proof film 
cartridges and load in daylight. 

Kodaks $5.00 to $35.00. 

EASTMAN KODAK CO. 

Cataiogues free at the 

■ietUersor by mail. RocheStef, N. Y. 




riLM 

CARTRIDGE. 



PRINTIIV6 INKS 

Tbe HCIENTIPIC AMERICAN IB nnnted witb CUAt) 
BNEU JOHNaON & CO.'S INK, Tentb and LombanI 
St.., Philadelpbls, and 47 Rrae St.,opp. Duane, New Terk 
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